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SYNOPSIS 

The attributes of a clerical system suitable for use in forest 
planning are explored. A system which has been developed for this 
purpose is used to illustrate the requirements. Flexibility in response 
Oto changing circumstances over the life of a forest stand and 
service of the needs of forest managers are stressed as being im
portant considerations. 

INTRODUCTION 
A forest working plan requires a description of the forest and all 

matters relevant to its exploitation, an analysis of the opportunities 
inherent in the situation, a policy decision as to which opportunities 
to adopt, a schedule of the operations required to put the policy 
into effect, and a control system designed to ensure the implementa
tion of the policy and its continuing relevance. 

A clerical system designed to meet these requirements and accord 
with the special conditions of forestry is used here as a basis for 
discussion of the principles and practical considerations involved. 
The essential features of the system will first be described and then 
the two main principles, that of specialization and that of using one 
document for each event, will be discussed. Matters arising from 
the preparation of the system, its introduction and operation will 
follow. Ancillary and allied systems will be discussed and finally 
some general problems considered. Detailed procedures will not 
be described except to illustrate some point of principle or practice. 

Before adopting a clerical system, careful thought should be given 
to its function and the conditions in which it is to operate. This 
article is based on a system being developed for a large forest. 
While many of the principles involved are of general application, 
they are illustrated by reference to a system designed for the cir
cumstances of a particular forest. A brief description of these 
circumstances will assist in appreciating the application of the 
principles. 

The forest is a large privately-owned plantation consisting of a 
central block and a number of outliers. Forest and utilization are 
under the same ownership. There is one main species — Pinus 
radiata (D.Don) and little significant variation in site quality. 
Growth is rapid, management intensive and the timing of several 
operations is critical. 

Most of the forest is covered by a plane table survey with 50 ft 
contours plotted on a scale of 20 chains to the inch. This survey 
is being superseded by aerial mapping at a scale of 5 chains to the 
inch with 20 ft contour intervals. Aerial photographs are readily 
available. Occasionally new land is acquired for which few survey 
data are available and such land is frequently planted before a 
map is prepared. 

* Respectively Working Plans Forester and Forest Planning Assistant, N.Z. Forest 
Products Limited, Tokoroa. 
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RESUME OF THE SYSTEM 

In order to prepare a basis for discussion, the essential elements 
of the system are described here. 

The system centres around an operation unit and an operation 
cycle. The operation unit is a part of the forest which for all 
practical purposes is uniform so far as that operation is concerned. 
The operation cycle covers the time and activities from the end 
of one operation to the end of the next. 

The essential media are a stand plan for delimitation, a stand 
index for description, an operations sheet for prescription, an 
operations file for scheduling, and a record file for recording. 

The Stand Plan shows the current subdivision and referencing 
of the forest into operational units. The subdivision is based on 
the compartment which is defined as a "permanent subdivision of 
the forest for purposes of reference" and on the stand which is "a 
temporary subdivision of the compartment, uniform for the pur
poses of the next operation prescribed". 

The Stand Index is a descriptive index of each stand. The stand 
is referenced to the Stand Plan and described in such terms as are 
appropriate for the policy analysis and subsequent scheduling of 
operations. 

The Operations Sheet is a plan of a compartment of a convenient 
size and quality for clerical purposes and available in quantity. The 
plan side is used to define stand boundaries and the reverse side 
for description, prescription, etc. 

The Operations File holds the Operations Sheets in order of 
operation and due date. 

The Record File holds Operations Sheets which have completed 
the operation cycle. 

The system is set up by preparing the Stand Plan on the basis 
of the best planimetric and silvicultural information available. No 
subdivision is made unless practical advantages are expected to 
result at a fairly early date. Subdivision having been completed, 
the compartments and stands are suitably referenced. 

The Stand Index is set up by preparing a card for each stand 
and recording thereon the essential information known to relate 
to that stand — such as species, area, age, and any significant his
torical information. 

The Stand Index is next analysed in such ways as are necessary 
to establish a policy for the forest. The extent of this analysis will 
depend upon the knowledge of the forest at the time and upon 
the market opportunities available. For working plan purposes, 
the policy must be expressed as a schedule of operations to be 
carried out in specified circumstances. 

Compartment Plans are prepared from the plans available. A 
master sheet is prepared for each compartment and copies dupli
cated. An Operations Sheet is prepared for each stand, the stand 
boundary and reference being copied from the Stand Plan and other 
information relevant to the prescribed operation written in. 

The Operations File is made ready for the receipt of the Opera
tions Sheets. The file is subdivided into sections, one for each of 
the operations listed on the schedule or for any further subdivision 
of the operation required in practice. Each section is further 
subdivided into years or other convenient planning periods. Each 
Operations Sheet is placed in its appropriate section. Frequently, 
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the Stand Index will contain sufficient information for this to be 
done; but where this is not so, a section is provided for stands 
requiring prior field inspection. 

The forest is now fully described and scheduled for operations. An 
Operations Sheet will remain in its Operations File unless there is 
some change of policy regarding the future of the stand concerned, 
in which case it would be transferred to some other file. 

Prior to a file becoming the current year's file, its contents are 
checked through by field staff and any preparatory planning, such 
as division into season of work or assessment of yield, is carried out. 
All files concerning the coming year are then summarized for budget 
purposes. 

As the year proceeds, field staff bring forward Operations Sheets 
into an "active" file, as needed to maintain sufficient work ahead of 
the operations gangs. A pre-operation inspection is made and all 
matters affecting the carrying out of the operation are noted on the 
Operations Sheet. This is also used as a work sheet during the 
operation for such purposes as production tallies and bonus calcula
tions, as explained below. 

Upon completion of the operation, the actual area worked over is 
marked on the plan and the reasons for exclusion of any parts are 
noted. This will enable any appropriate amendments to be made to 
stand boundaries. Field staff complete the operation by making any 
general observations relating to the operation just carried out or to 
the next one due. 

A new Operations Sheet for the stand is now prepared and any 
information relevant to the next operation is noted. This is filed in 
the Operations File under the appropriate operation and year, and 
a reference to its location made in the Stand Index. Brief details of 
the completed operation are entered on the Stand Index card. 
Finally, the completed Operations Sheet is filed in the Record Files. 

To summarize the procedure so far, the following steps have been 
taken: 

(1) The forest is subdivided into stands on the Stand Plan. 
(2) A descriptive card is prepared for each stand in the Stand 

Index. 
(3) Compartment Plans are prepared and duplicated for use as 

Operations Sheets. 
(4) The Stand Index is analysed for policy determination. 
(5) Policy is expressed as a Schedule of Operations. 
(6) Operations Sheets are prepared for each stand. 
(7) Operations Sheets are filed in the Operations File by operation 

and period due. 
(8) The coming year's operations are checked and scheduled for 

Budget Approval. 
(9) Operations Sheets are brought forward as necessary and the 

stands subjected to a pre-operation inspection. 
(10) The operation is carried out, using the Operations Sheet as a 

working sheet for clerical work associated with the operation. 
(11) The operation is completed by noting on the Operations Sheet 

any information of value to the next operation. 
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(12) A new Operations Sheet is prepared and filed in the Operations 
File. 

(13) The fact of the operation having been completed is noted in 
the Stand Index. 

(14) The completed Operation Sheet is filed in the Record File. 

DISCUSSION 

The Stand Plan shows where the stand is, the Stand Index tells 
what the stand consists of, the Operations Sheet tells what is to be 
done in the stand and the Record Files what has been done in the 
stand. Each part of the system is designed to serve a particular 
function in the best way. A plan is the best medium for the delinea
tion of a boundary but is limited to a few items of descriptive 
information. An index is the best medium for arranging the many 
items of descriptive information which may want to be known but 
is limited as to the amount of space which can be devoted to each 
item. A compartment plan enables the boundaries for the operation 
to be shown on the plan side and on the reverse side any amount of 
detail regarding the operation, but is limited to one operation in 
one stand. Similarly, the record, usually a worked compartment 
plan, contains full details as to what was done and where, but again 
is limited to one record in one stand. 

This is the principle of specialization. One does not try to make 
a single vehicle carry too many functions for many of which it may 
be ill suited. By specialization, the service to each function can be 
elaborated as desired. A familiar application of this principle is the 
administrative rule that only one subject should be dealt with in 
one letter. Extending this rule to "one stand — one index card" and 
"one stand, one operation, one operations sheet", the kind of versa
tility displayed by a pack of playing cards is gained. 

The specialization of function between different media and the 
use of one document for one stand or one operation in a stand makes 
the system very flexible. Changes affecting one stand do not make 
whole schedules and planning maps redundant. Each stand can be 
given the planning treatment it warrants without restriction by form 
space, schedule headings or coded plan symbols. The compartment, 
traditionally the unit of record, is now the unit of reference, serving 
as a framework within which any arrangement of stands can be 
made and varied as required. The stand, always the unit of descrip
tion and prescription, is here also the unit of record and, within the 
discipline of the compartment, the unit of reference. 

When using a familiar form, the eye seeks a location rather than 
a heading; Stand Index cards and Operations Sheets are without 
headings; instead, spaces are allocated to items of information or 
the headings currently required are impressed with a rubber stamp. 
In this way redesign of forms is avoided and headings appropriate 
to a particular stand at a particular time can be used. 

Pencil is used wherever possible, to facilitate amendment. In the 
Stand Index, this enables spaces which have been used for redundant 
information to be re-allocated to some use of current value. Few 
forest stands grow to maturity with their boundaries intact, policy 
and treatment schedule unchanged, and with descriptive criteria 
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continually relevant and sufficient. The system can respond to con
tinually changing conditions and requirements inherent in the long-
term nature of forestry. 

At all stages in the system an endeavour has been made to avoid 
any survey, draughting or clerical work which would not have been 
required in the absence of the working plan. Instead the aim has 
been to re-arrange the way in which planning, scheduling and record
ing is done, so that a working plan results. For example, an area bas 
to be determined for a contract payment. The area is plotted on the 
plan side of an Operations Sheet and planimetered; the reverse side 
is used to calculate the sum owing. All this must be done in any 
case but use of the Operations Sheet results in a fully detailed record 
which can be permanently filed. Similarly, a periodic report of thin
ning production is required. The Operations Sheets are used as work 
sheets to maintain a running tally or periodic summary, with the 
result that a record of yield from a designated area is automatically 
produced. 

By integrating the production of working plan records with 
accounting and reporting procedures over which greater discipline 
is normally exercised than is the case with forest records, the pre
paration of these records is ensured. 

If a proposal plan is to be prepared, this is done in the Stand 
Index or on the Operations Sheets. A proposal plan involves lhe 
designation of areas, preparation of a schedule and extension of 
areas, yields and costs. Under the present system, most of the 
elements of such a plan are already in existence and merely require 
suitable arrangement. Where additional information is collected 
and reasoned decisions taken, this is noted on the Stand Index cards 
or Operations Sheets. Again, the amount of information in the 
working plan has been increased and at no cost. The principle is to 
tap the flow of information and thought at its source to attain 
more economical, accurate, detailed and complete results. 

Records in forestry suffer a rapid decline in significance. Anti
quarian interest apart, a record should serve the future management 
of the forest. One does not know what meanings will be given in the 
future to the terms used now, or what reliance will be placed on 
the descriptions given. The change in meaning of the term "first 
thinning" or the requirements of an ecological description during 
the past few decades are sufficient examples of this. Alternatively, 
future management might find very significant, information which 
has not been recorded at all. A common example of this is cultiva
tion prior to planting which can markedly affect the pace of stand 
development. 

A similar loss of significance affects stand descriptions. Access 
and logging potential is a different thing in the day of the tractor 
from what it was in the day of the horse. Acquisition of a hauler 
logging system can alter the whole picture. 

In the light of these difficulties, the policy adopted is to record 
what is done and describe only what is significant in terms of today's 
operations. A sparsely covered Stand Index card is more indicative 
of a successful working plan system than a full one. 

The Working Plan is at all times current. It is oriented towards 
the future, not the past. Should there be a change of policy regarding 
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a certain category of stands, the Operations Sheets for stands 
affected are transferred to new files. Should a stand be subdivided 
or two stands merged, everything is immediately re-arranged. Super
seded papers are placed in the Record Files so that at all times a 
complete history of any area can be reconstructed. In this way, 
planning concentrates on the future and best serves the activities 
which will bring it about, but at the same time a link with the past 
is maintained in case of need. 

An essential feature of a clerical or accounting system is the 
facility it affords for the auditing of information and operations. 

The first aspect of an audit is a check on completeness. The Stand 
Index can readily be checked by addition of stand areas for com
parison with the known total area. The Operations File can be 
checked in the same way or by cross-reference to the Stand Index. 

The second aspect of auditing concerns the quality of information. 
An urgent demand for information may necessitate a more rapid but 
Jess accurate method being used in its compilation. A figure suffi
ciently accurate for the whole forest is frequently determined by 
a method having less accuracy in its parts. If a sample can be taken 
and reworked by a more painstaking method, an estimate of the 
likely error in the assessment can be made. Often new methods 
become practical on the basis of new knowledge or data and new 
criteria become important. If a resurvey cannot be made immedi
ately or is not considered justified, an estimate of the change likely 
to occur should the survey be reworked is again possible on the 
basis of a sample. The arrangement of the Stand Index and Opera
tions Files facilitates the selection of samples for these purposes 
and also to check the accuracy of any item of information. 

Thirdly, auditing is concerned with proper allocation. As ali the 
information concerning the allocation of a stand to a position in any 
schedule of operations is in one place, the correct allocation of the 
stand can easily be confirmed. 

In large hierarchical organizations, operations auditing becomes 
essential. By this means is ensured: 

That what is said to have been done has been done. 
That what has been done is what was prescribed to be done. 
That what was prescribed to be done is producing the intended 

effects. 

The present system facilitates this process of auditing since senior 
staff may at any time interrupt the flow of Operations Sheets and 
carry out any checks they consider desirable, and these checks can 
be filed for any follow-up which is required. 

PREPARATION OF THE STAND PLAN 

The Stand Plan (Fig. 1) is prepared from the best planimetric data 
available at the time. This can vary from outline plans through 
aerial photograph mosaics to plans with full topographic and forest 
cover detail. The system accommodates the introduction of improved 
plans as they become available. 

It is convenient to use plans prepared on a transparent medium 
such as "Melanex" or "Permatrace"; this facilitates the preparation 
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of copies, the use of a light-table, and will stand up to the erasure of 
information as stands are amended. 

Compartment boundaries are selected and drawn on the plan in 
permanent ink. As far as possible, compartment boundaries should 
also be stand boundaries as this tends to reduce the number of 
stands with which the system has to cope. A good compartment 
boundary should be clearly identifiable on the ground, on an aerial 
pnotograph and on the plan. Roads, rivers and permanent forest 
boundaries are best. Where rides are used they should be located on 
the ground first and transferred to the plan by survey. The compart
ment is an area of reference not of management and as such it is 
convenient, but not essential, for compartment and stand boundaries 
to coincide. The system can accommodate minor changes in com
partment boundaries, such as where an actual road is constructed 

OO ¥ OO 

Fig. 1: Stand Plan; diagrammatic only. 
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along a route slightly different from that assumed at the time of 
compartmenting. Major changes can also be accommodated but 
will generally involve more work. 

Compartments should be of such dimensions as to fit the size of 
paper chosen for the compartment plan. This apparently arbitrary 
rule is necessary if the advantages of a compartment plan are to be 
obtained. The compartment plan gives the whole compartment on 
one piece of paper, thus avoiding any need to consult several map 
sheets for the location of a single stand. A standard clerical size is 
adopted, as this is convenient for handling and storage. With aerial 
photography available and with operations on a large scale, control 
can be sufficiently exercised within a large area. Foolscap is a con
venient size for the compartment plan and, with a scale of 10 chains 
to 1 inch, permits compartments of up to 600 acres. Where there is 
no natural compartment boundary enabling a sufficiently small 
compartment to be drawn, an arbitrary boundary can be chosen or 
a two-part compartment plan prepared. 

Generally speaking, the larger the compartment the better, as 
this tends to reduce the number of stands with which the system 
has to cope. 

Having drawn the compartment boundaries, the area of each 
compartment is determined. It is convenient to do this as accur
ately as possible and in such a way as to establish control totals of 
area for various subdivisions of the forest. For example, the follow
ing procedure may be followed: 

(1) Divide the area of each land acquisition for which the legal title 
area is known between plan sheets. Add the area bf forest on 
each sheet and check the total against the total legal title area. 

(2) Divide the area of each plan sheet between the compartments 
on the sheet. Check the total of compartment areas against the 
total area on the sheet. 

(3) Add the parts of compartments falling on different sneets 
together to give compartment areas. Check the total of com
partment areas against the total legal title area. 

It is then possible to set up control totals of areas for plan sheets 
or parts of sheets and for compartments or groups of compartments. 
Such control totals are very useful in preparing schedules and 
analyses as they enable the correctness of the work to be checked in 
sections and simplify the location of errors and omissions. 

As improved plans become available, areas may be determined 
more accurately. It sometimes happens that the legal title area is in 
error. In such a case a compartment is created to accommodate the 
error, having a positive or negative area as required to bring the 
total of compartment areas into agreement with the total title area. 

Compartment numbers are allocated for reference purposes. Refer
ence numbers can be as short as possible or can be designed to 
convey information about the compartment. Thus a compartment 
numbered 780706 refers to compartment number 6 on map sheet 
7807, thus giving information as to the location of the compartment 
and the map sheet on which it is to be found. For numbers of this 
type, the most permanent basis should be adopted, such as National 
Survey sheet numbers rather than equally arbitrary but less per-
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manent bases such as forest block numbers. Short numbers should 
contain the minimum number of digits required to number all 
compartments in the working plan. The convenience of two sets of 
references arises from the number of items to be referenced in a 
compartment — e.g., stands, logging boundaries, roads, sample plots. 
Two sets of numbers achieve this referencing without confusion and 
more economically than can one set. The short series of reference 
numbers should be used for items requiring sign writing and 
frequent recording of reference numbers on accounting documents 
such as logging landings or roads. The long series of reference 
numbers should be used for items where the information conveyed 
by the numbers can be of use — e.g., for stand reference numbers 
where it will generally be necessary both to know the location of the 
stand and to refer to the map. 

The reference numbers are recorded on the Stand Plan and it is 
also convenient to show the compartment area. This is best done 
in pencil, in case the numbers should at some future time obscure 
some detail of stand boundaries. 

Stand boundaries are next drawn. As stands are temporary sub
divisions of the compartment, these boundaries are drawn in pencil. 
Stands are made as large as possible within the compartment. A 
stand subdivision is only made where significantly different treat
ments or descriptions are known to apply. The formation of a stand 
is a matter of reasonable compromise. There may be a small inclu
sion of P. ponderosa in a P. radiata stand or a small group of 
unharvested first crop P. radiata in a second crop P. radiata stand. 
The test in such cases is whether the small inclusions will be treated 
separately from the remainder of the stands. Normally the P. pon
derosa would be felled at the same time as the P. radiata, while to 
fell the small group of first crop P. radiata would cause such damage 
to the second crop and leave such an unsatisfactory proposition for 
regeneration as not to be worth while. 

A stand boundary should be identifiable on the ground and if 
possible also on aerial photograph and map. The entire area of the 
compartment must be allocated to one stand or another. Arbitrary 
boundaries such as those across roadside clearings or firebreaks 
should be drawn short. 

Stand areas are determined and checked against the compartment 
area. This gives the gross area of the stands. Two other stand areas 
are recognized — the net area which is actual area of trees and the 
operational area which is the area actually worked over during an 
operation. 

As the concept of the stand is an important one, a more detailed 
discussion is worth while at this stage. If a clearfelling operation 
taking two years to cover a compartment is involved, there will be 
in the first year: areas naturally regenerated in summer; areas partly 
naturally regenerated in spring and autumn, which will require 
supplementary planting; and areas of winter felling which may be 
planted or aerially sown. Some of these areas may require a cleaning 
in the following summer. A spacing operation will be required in 
the third year in the naturally regenerated and aerially sown areas, 
but not in the planted areas or those heavily supplemented by 
planting. This complicated pattern will be repeated following the 
second year's felling and in addition the first year's aerial seeding 
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may require supplementary planting. Good control can be obtained 
on a basis of the felling date pattern, which is known. Stand forma
tion is inappropriate at this stage as, in addition to the small areas 
and uncertain boundaries for each operation, the rate of stand 
development will be different for different methods of regeneration. 
Timing of the spacing operation is critical as with a fast rate of 
growth the work content of the operation rises quickly beyond 
a certain point. Following this spacing operation, two or three stands 
can be formed which will be uniform for subsequent cleaning opera
tions and prunings since the boundaries of these stands can be 
reliably drawn round each year's cleaning operation. These stands 
will remain separate until the first thinning, at which time they will 
be merged into a single stand again. 

It will be observed that stand formation takes no account of 
arbitrary accounting dates or planting years but considers only the 
rate of stand development and operational uniformity. 

Once drawn, the stand boundary on the Stand Plan is the recog
nized boundary. Any system for transferring boundaries on to a plan 
which forestry can afford is subject to error and accuracy is obtained 
through the discipline of an established reference which can only be 
changed on proof of its being significantly incorrect. 

Stands are referenced to the compartment thus: 7807061, repre
senting stand number 1 of compartment 6 in map sheet number 7807. 
It is convenient to show on the stand plan brief details of the stand, 
thus: 

61 Rl 

102 26 

where 61 is the stand number; 102 the acreage; Rl the working 
circle, signifying first crop P. radiata; and (19) 26 the year of estab
lishment. 

PREPARATION AND USE OF THE STAND INDEX 

The Stand Index is kept in Kalamazoo 1711 Visible edge binders. 
These binders are loose-leaf binders in which cards are bound, 
overlapping in such a way as to leave an edge strip of each card 
visible (Fig. 2). This edge can be used for essential information, 
which appears in schedule form on opening the binder. More 
detailed and less important information is written on the covered 
part of the card. 

No headings are printed on the cards because to do so reduces 
the useful life ofthe card. A stand description must last for a long 
period, during which substantial changes can take place in the 
significance of different items of information, in the terms in 
which they are expressed, and in the operations scheduled and the 
intensity with which they are carried out. If printed headings are 
used, any change in these matters calls for a new form and the 
transfer to it of existing information, which can be a laborious 
process. In place of heads the cards are ruled into spaces. All 
entries are made in pencil, in as abbreviated and symbolic a form 
as possible. In this way, space which becomes redundant can be 
erased clean and allotted to some other item of information, 
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Similarly, the temptation to use all the spaces on the card is 
to be resisted. The fewer spaces used the more are available for 
any future need. 

Index cards are available in several colours which can be used 
to indicate major working circles or groups of circles, thus: 

White — Compartment cards and non-forest land 
Gold — First crop P. radiata 
Pink—Second crop P. radiata 
Green — Other species 

The items of information to which spaces are allotted are regis
tered in a reference index. The visible edge is used for reference 
numbers, key data for policy analysis and allocation to operations 
schedule. Reading from left to right these items are : 

Space 
1 Survey Block number 
2 Map sheet number 
3 Compartment and stand number 
4 Species 
5 Gross area 
6 Non-forest area 
7 „ „ Net tree area 
8 Year of establishment 
9 Working circle 

10 Minor inclusions of other working circles 
11 Free 
12 „ Operations file number 
13 „ Free 
14 „ , Free 
15 „ Free 
16 Free 
17 Free 
18 „ Free 

A card is prepared for each compartment. On this is recorded in
formation common to all stands in the compartment, such as the 
compartment references, distance to markets, and forest district. 
The compartment area is written in the same space as the areas 
on the stand cards so that the stand areas can readily be checked 
against the compartment area. Compartment information is re
corded in red so that during analysis compartment figures are not 
confused with stand figures. This establishes the compartment con
trol and saves visible spaces on the stand cards for other uses. 

A card for each stand in the compartment is placed below the 
compartment card. This card records all significant information 
relating to the stand. Groups of spaces are allotted to silvicultural 
history, growing stock assessments and yields, operating conditions 
in the stand, etc. Quantitative information is preferred to qualitative. 

The Stand Index is arranged in numerical order of Stand Plan 
Sheets, compartments and stands. This arrangement is preferred to 
an arrangement by forest districts as an arrangement by districts 
is provided in the Operations File where it is more useful to dis
trict foresters. Also, when analysing the index, it is convenient to 
use control totals for map sheets to check clerical working. 

The information recorded is the best available. Information in 
forestry can be difficult to collect, imprecise in expression and 
subject to change in significance. Often it will be necessary to collect 
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information on some aspect of the forest quickly, with a low samp
ling intensity and possibly on the basis of inadequate maps. In such 
a case, the best estimate is made in the time and with the methods 
available, and as better information becomes available entries are 
amended. Thus a rapid assessment of logging methods or growing 
stock might be made for the whole forest. On this can be based 
an initial policy. More accurate assessments would be made in 
stands which were scheduled for felling during the first working 
plan period. This more accurate information can be gathered for 
the remaining stands as required. The effort should be related 
to the immediate importance of the information. 

Historical information is recorded only where it is likely to be 
of significance for the future treatment of the stand or for an 
appreciation of the appropriate placing of the stand in a schedule 
of operations. Full historical detail is available if required in the 
Record Files. Where stands are merged or amended to an extent 
which requires the preparation of a new Stand Index card, infor
mation which is no longer significant is not carried to the new 
card. 

The Stand Index is at all times a current representation of in
formation available on the forest. Its completeness is checked 
periodically; stand areas are added to check agreement with com
partment areas; compartment areas are added to check with map 
sheet areas and to legal title area totals. . 

An analysis can be carried out under any combination of headings 
on which information is recorded. Control totals should be set up 
first on any convenient basis. The analysis can be carried out by 
mental or machine addition, the totals for each control unit being 
checked with the control total. 

The free spaces on the visible edge are available for recording 
any additional information for an analysis which may be of a tem
porary or permanent nature. 

If, for example, a balanced thinning programme for a number 
of years ahead were required, there is on the cards the necessary 
information regarding species age and stocking from which a 
date and yield of a thinning can be determined. Stands due for 
thinning during the period can be recognized by glancing at the 
working circle and year of establishment spaces. One or more free 
spaces are used to note down the year of thinning according to the 
silvicultural requirements of the stand. An analysis can then be 
made of, say, yield in each year of the period. If this is out of 
balance with requirements, stands which would at least be affected 
by a change in thinning date are moved from one year to another 
until the desired balance is obtained. A secondary analysis may 
then be made on, say, trucking distance and further adjustments 
made. The fully balanced programme may then be listed or arranged 
in the Operations Files. Finally, the spaces used temporarily would 
be erased clean. 

The Stand Index is referred to for information relating to a stand. 
Each card is cross-referenced to the Stand Plan and Record Files 
by the compartment number and to the Operations Sheet for the 
stand by the Operations File number. These can be consulted for 
any detail of boundary, prescription or record. With the visible 
edge information and colour coding, a search for stands of a parti
cular kind can be carried out very rapidly and such stands signalled 
in any appropriate manner. 
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PREPARATION OF THE COMPARTMENT PLAN 

The compartment plan is intended to serve as an Operations Sheet, 
an inspection or assessment sheet, an accounting or forest record 
document, etc. As the compartment plan is central to the working 
plan system and has many additional uses, careful preparation is 
necessary. The following stages enter into the preparation of the 
compartment plan: 
(1) Choose a size for the plan which will be convenient for clerical 

purposes. As most office equipment is designed for foolscap, 
this is the favoured size for the compartment plan. 

(2) Choose a method of duplicating which will give a sufficient 
quality of line, weight of paper and cost per copy. 

(3) Prepare a printing master of each compartment plan. These 
are cut to size from larger plans and butt jointed where a 
compartment appears on a number of map sheets. Only per
manent details should be shown on the compartment plan. 
The printing master should be referenced with the compartment 
numbers and any other permanent information such as acreage. 
An arrow showing the orientation of the compartment should 
be given, as frequently the plan will not be oriented parallel 
to the paper's edge. 

(4) Prepare a sufficient number of copies of the compartment plan 
for immediate use. These are arranged in a bank by com
partments, copies and master being filed together in the kind 
of box illustrated as a Record File. The bank is maintained by 
periodic checks, additional copies being made where supplies 
are running low. Six copies are generally sufficient to have in 
hand at any time. Too many can lead to waste where the 
master is amended and too few can lead to annoying inter
ruptions in routine work. 

(5) Amend the printing master as new permanent information 
becomes available. This can vary from a new road to a com
pletely new topographic plan. 

MANAGEMENT OF THE OPERATIONS FILE 

The Operations File shows by location the next operation pre
scribed for every stand in the forest. 

A ledger tray is used for the files (Fig. 3). The tray is formed by 
two sides and a base within which end pieces can slide. With the 
ends in, the contents of the tray are packed tight for protection 
and with the ends out a V-opening can be made at any desired 
place. Files are separated from each other by cardboard dividers 
which are labelled for each operation or year. Further subdivision 
can be made by introducing additional dividers, dividing the file 
into forest district, season of operation, or any other classification 
which may be useful. 

In addition to its descriptive label, each file carries a number 
which is useful as a shorthand method of noting in the Stand 
Index the operations file in which the Operations Sheet for a stand 
is to be found. 

The Operations Sheets are set in the files on edge, plan side 
foremost. 
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This arrangemeni permits each Operations Sheet to be scrutinized 
without removal from the file. When, as frequently happens, the 
Operations Sheet has to be moved from the file, the file remains 
open at the proper place. There is thus a reasonable compromise 
between access, sheet removal and security. 

Any suitable arrangement of files can be maintained, depending 
upon the nature of the operation being scheduled. The subdivision 
of files for one operation will depend on the nature of the elements 

Fig. 3: Operations File. 
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of the operation, their relation in time to each other and the respon
sibilities of different members of the staff. The elements of a 
thinning operation could include: 

(a) Assessment for thinning date and yield. 
(b) Road location reconnaissance. 
(c) Clearing of road lines. 
(d) Formation of roads. 
(e) Marking. 
(f) Felling and extraction. 

Separate files can usefully be opened for each of these elements 
provided the timing of elements does not overlap. Where timing 
does overlap, a single file can be used for two or more elements. 

Any new file can be opened on request. The procedure is to label 
cardboard dividers with the file name and any subdivisions into 
years or forest district as required. File numbers are selected and 
registered in the list of operations files which is kept in order to 
keep track of numbers in use. 

Operations Sheets are transferred to the new files under a simple 
procedure: 

(1) Remove the Operations Sheet from its present file. 

(2) Open the Stand Index at the stand card and amend the Opera
tions File number shown on the visible edge to the new number. 
This will enable the Operations Sheet to be found whenever 
required. 

(3) The new file number is jotted down at the top right-hand corner 
of the Operations Sheet. This enables it to be replaced in its 
proper file should it be removed for any reason. 

(4) The Operations Sheet is placed in its new file. 

The main sections of the Operations File are Working Circles. 
A working circle is made up of all those stands having the same 
utilization objective and schedule of operations. Within the working 
circle there are files for each operation and each may be further 
subdivided in any convenient manner. 

A number of stands will not fit into any working circle. "Suspense" 
or "Inspection" files are maintained for these stands until such 
time as a decision is taken as to their future. 

It is convenient to open "active" files for each operation in which 
are placed Operations Sheets for stands in which operations are 
in hand. "Current year" files are also useful in which to place 
Operations Sheets completed during the year in cases where this 
is the simplest method of collecting annual report figures. 

The Operations File is checked periodically against the Stand 
Index to ensure that Operations Sheets for all stands are present 
in their correct files. 

Long-term work programmes are prepared by adding the acreages 
of stands in each Operation File. Since the files are arranged in 
sequence of operations and by years, acreages can be carried 
forward from one operation to another for as long a period as 
the forecast requires. 
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The coming year's plan of work is prepared in greater detail. 
The Operations Files for the year are checked by field staff and 
any stands known to be unready for the operation transferred out. 
The following year's file may also be checked for any stands which 
should be brought forward. It may be convenient to divide the year's 
operations into seasons. A list is prepared showing stand reference 
numbers, areas and any other useful information. From this the 
budget is prepared for the operation. The list is used as a check 
list for the control of budget and operation progress during the 
year. 

It can be useful to indicate Operations Sheets in the files by heads 
other than those of the files. Examples are stands to be covered in 
the next flight for aerial photography, stands which by reason of an 
overlapping of timing should be represented in two files, and stands 
which have some priority for treatment. Such stands can be indi
cated by using signals on the top edge of the Operations Sheet. 
Signals vary in colour, style and position and can thus indicate 
a wide variety of information. 

In some cases, it can be convenient to have two or more Opera
tions Sheets in the files for a single stand. The timing of two 
operations may overlap or a single stand may have different pre
scriptions in two or more parts, but it may not yet be convenient 
to create separate stands of these parts. In such a case, the Opera
tions Sheets are marked as duplicates and the two file numbers 
recorded in the Stand Index. In this way, the duplication does not 
interfere with the check on the completeness of the Operations 
Files. 

PREPARATION AND MANAGEMENT OF THE RECORD FILES 

As with the Operations Files, the Record Files should afford ready 
access to information, easy removal and certain replacement of 
record sheets and also a high degree of security. The type of wooden 
box illustrated (Fig. 4), is a convenient container. The ends are 
trapezoidal so that the contents can be opened in a vee. A slide-in 
lid is provided. The box should be a little deeper than the papers 
it is to contain so as to provide room for index tabs. 

The records are arranged by compartments. For the Stand Index, 
it was better to have an arrangement in numerical order for the 
whole forest; however, in the case of the Record File, it is more 
convenient to make the arrangements for forest districts as it is 
by forest district that the records are most frequently consulted. 
The files are separated by dividers. These are simply sheets of card
board. Each divider is labelled with the number of a compartment 
and the record sheets for that compartment placed behind it. 

The Stand Plan number is placed only on the first divider of com
partments numbered on each Stand Plan Sheet in the forest district 
and only this label stands proud of the top edges of the dividers. 
Too many visible index tabs defeat their own purpose. The first 
division is used for records on the 40-chain foolscap map sheet 
compartment plan mentioned below. 

Compartment plans which have served as Operations Sheets, 
inspections records assessment sheets, contract payment work 
sheets, etc., form the basis of the records. On introducing the com-
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partment plan, previous records are copied using one sheet for each 
operation. All records should be clearly marked using a minimum 
of temporary or private abbreviations. 

If compartment plans are revised on a basis of an improved 
survey, no attempt should be made to copy existing records. To do 
so always involves a certain amount of assumption, copying of 
a lot of information which may have lost its significance is a waste 
of time and it is always useful to signal that the record was made on 
a basis of less accurate survey data. 

A light-table is valuable for use with the records. Successive record 
sheets can be laid on the light-table to build up a pictorial history 
of any area. 

As records age, they lose significance for current management. 
Too many record sheets tend to nullify the advantage of having all 
records relating to one compartment in one place. Generally the 
record of one operation or assessment is superseded by a sub
sequent record. As the Record Files fill up, archives should be opened 
and all redundant matter transferred to them. Wholesale transfer 
of records to the archives will be cheaper and safer than a careful 
scrutiny of individual records for continuing significance. 

As the volume of records grows, it is a simple matter to introduce 
new boxes and to redistribute the Records Files. 

DEVELOPING A PROCEDURE 

Written procedures covering the way in which a clerical system 
is to operate are useful to make clear who is responsible and what 
each person is expected to do, together with the proper way of doing 
it. In preparing a procedure, thought must be given to the objects 
to be attained and the best way of achieving them. The usefulness of 
this exercise can be illustrated by an example. 

An incentive bonus scheme was in use for silvicultural operations. 
The bonus was based on standard times adjusted for stand condi
tions and its calculation depended on a tally of trees worked and 
a measurement of area. The operation of the bonus scheme therefore 
required information to be collected which was of general value. 
The problem was to make this information permanently available 
by incorporating it into the working plan records. 

A daily time sheet was in existence listing names, total time, 
worked time, job costing numbers, etc. This was routed from the 
foreman to the pay office. A daily tally of trees worked was prepared 
by the foreman and routed to the supervisor of field operations who 
calculated a daily performance index as an aid in the day-to-day 
control of operations. The supervisor also kept running tallies for 
each pay period. The foreman outlined the area covered at the end 
of each pay period on an aerial photograph. This was done with 
care as the area worked was an important factor in the clculation 
of the bonus. Any small area which was not treated for any reason 
was therefore shown on the aerial photograph. The supervisor trans
ferred the boundaries to a record map and planimetered the area. 
Area, tally and stand condition factors were then passed to the pay 
office who already had the hours worked and there the bonus was 
calculated. Monthly costs were prepared using punched cards, the 
data being punched from the individual pay records for each man. 

This was a common example of a system developed piecemeal, 
awaiting a stimulus for rationalization. The time sheet was 
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redesigned to include the daily tally, and as a result the foreman 
had only one form to prepare each day. An extra copy was intro
duced as this enabled the cost office to have their own copy, giving 
them a better and more economical source of information. In 
addition, all the information required for the calculation of the 
bonus was in one place, thus eliminating the steps involved in 
bringing it together from divers sources. Any clerical system is open 
to this kind of improvement to keep it in line with changing circum
stances. Improvement can be stimulated by partial failure of a 
system on grounds of usefulness or cost, by formal periodic review, 
or as a result of someone wishing to develop the usefulness of a 
system or systems. Of these, the latter stimulus is likely to lead to 
the best results. 

At this stage the Operations Sheet was introduced in place of the 
record map. On this the assessment of stand conditions making up 
the difficulty factor in the calculation of allowed time for bonus 
purposes could be noted and so permanently recorded. Daily tallies 
were converted into a performance index as before but, as worked 
hours were now available, this was a more refined measure of per
formance. By clipping daily tallies to the Operations Sheet the total 
tally for the pay period could be automatically collected. 

At the end of the pay period, the boundaries drawn on the photo
graph could be transferred to the plan side of the Operations Sheet. 
This produced a record of the area done. Room is available for 
notes regarding portions of the stand excluded from the operation 
area. These might be unstocked, insufficiently developed or past the 
stage of treatment. On the reverse side a rubber stamp is used to 
impress calculation headings, so that area, tally, worked hours and 
difficulty information can be set out for calculation. 

Figures 5 a and b illustrate an Operations Sheet which has been 
used for this procedure. 

Time, number of forms and transfers of information are all less 
under the new system, so that there has been an improvement in 
clerical efficiency. In addition: 
(a) Information on stand conditions and stocking collected for 

bonus purposes has been permanently recorded. 
(b) The opportunity has been taken to collect other information 

while the stand was being visited. 
(c) A sufficient work load has been brought together for it to be 

made the responsibility of clerical staff, thus reducing the 
amount of office work undertaken by field staff. 

(d) At the same time day-to-day information useful in the control 
of an operation has been improved in quality and availability. 

(e) Cost data have been related to individual areas. 
By relating cost data to individual stands, further developments 

became possible. In place of a monthly statement of average cost 
for an operation, the cost of the operation in each stand is worked 
out as soon as completed. Cost control can only be effected at the 
time an operation is carried out and by the person directly respon
sible for it. It follows that cost information increases in value the 
sooner it is produced and the more directly it is conveyed to field 
staff. The daily calculation of the performance index which takes 
into account difficulty, tally and hours worked achieves this purpose. 
In addition, it is a simple matter to tabulate the information already 
available into a preliminary cost report for each pay period. This 
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report is made under the heads of gang, operation, stand, area, 
difficulty factor, total hours per acre, worked hours per acre, trees 
per acre. Wide variation in cost is typical in forestry and is typically 
explained in the vaguest of terms. Here, however, the costs are set 
out against the main factors which influence them. If a high figure 
for worked hours per acre was recorded in a large stand with easy 
conditions, some further explanation would be required. Inquiry can 
be concentrated on abnormal costs and at the same time abnormal 
costs are not hidden in average figures. 

Incidentally, information has been collected which can be sub
jected to further analysis. Too consistent a relationship between, 
say, the difficulty factor and hours worked is not to be expected in 
forest operations. Nevertheless, the relationship should become 
clear on the analysis of a sufficiently large sample. If it does not, 
perhaps some important element contributing to difficulty has been 
overlooked in establishing the rating procedure. 

Having costs related to areas identified on a plan enables an 
evaluation of additional factors influencing cost in that area at some 
future date. Where costs vary widely, owing to the influence of 
factors over which there is no control, different schedules of treat
ment may well be appropriate. Having data available for analysis 
in a form to which can be added further data might enable different 
cost conditions to be recognized and cost/value relationships to be 
calculated for them. 

In this way, one can aim to promote understanding of working 
conditions, strengthen the control exercised over operations and 
develop improved policies. 

This example has illustrated how a new procedure has been 
developed by the improvement of an existing one, how, as a result, 
a new and valuable procedure has been introduced at low cost, and 
finally how a potential for further development has been created. 

AMENDMENTS TO COMPARTMENT AND STAND BOUNDARIES 

It has been shown how the present system gives a current descrip
tion of the forest and is designed to meet the changing needs of 
management. Rigidity is to be avoided but can be dispensed with 
only if some alternative control structure is provided in its place. 
Occasionally compartment boundaries, and frequently stand boun
daries have to be changed. The method of carrying out such changes 
illustrates the operation of an internal procedure permitting change 
in par t while maintaining the essential structure of the whole. 

Compartment Amendments are not made lightly as the compart
ment is the unit of reference and changes will reduce the utility of 
previous records of the same area. Typical cases where amendments 
are necessary are alteration of major road lines forming compart
ment boundaries, alteration of legal boundaries and availability of 
better mapping which allows better definition of boundaries. 

Acquisition of new land next to the existing forest boundary will 
result in the old legal boundary no longer being a compartment 
boundary. New compartment boundaries will be necessary in this 
case with the new legal boundary forming the edges of the outer 
compartments. 

Road re-alignment may destroy a compartment boundary on the 
ground. If a compartment boundary cannot be recognized on the 
ground, it loses significance and should be altered. 
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Fig. 6: Working Sheet for Stand Amendments. 

In these cases, the working sheet shown in Fig. 6 is used to effect 
the change. Where amendments are made, a definite date for the 
changeover is made and new stand plans, operations sheets and 
index sheets prepared. These are exchanged for the old records and 
plans "overnight" and the system is not interrupted. 

As the compartment boundaries are changed, so must the stand 
boundaries change where they now cross a compartment boundary, 
A split of stands in this manner will not, of course, change any 
programmes — the programme total will be, however, divided 
between different stands. 

Stand boundary amendments arise more frequently. First, the 
boundary may have been incorrect because of insufficient informa
tion originally or because the value of determining the boundary 
accurately before the operation did not justify the cost. Secondly, 
something may occur to divide the stand; part may be felled or 
otherwise lost, or par t may be transferred to a different schedule 
of operations. Thirdly, in order to preserve the advantages of 
large-scale operations, stands are merged into larger units whenever 
possible. 

The stand boundary is altered where the scheduling of subsequent 
operations is affected. 
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Areas treated are marked on a 20-chain scale aerial photograph 
with a wax pencil and these outlines transferred to the appropriate 
Operations Sheet. The operational boundary as transferred may 
show variations from the original boundary. 

The field staff are asked to note against the variation the reasons 
for it. Typical comments would be "trees too small", "unstocked 
gully bottom", "poorly stocked, old dump", and so on. The opera
tional boundary may encroach into an area not shown as being part 
of the scheduled stand. This is particularly so at the time of under-
scrubbing (5 years) where arbitrary age class boundaries separating 
areas established after a continuous felling operation over the whole 
area may not show the contiguous areas properly. Where a definite 
decision has been made not to treat part of a stand, this is noted on 
the back of the Operations Sheet. The writing of comments, ideas 
and decisions on the Operations Sheets is encouraged as being 
valuable both as records and as a basis for future operational 
decisions in the stand. This need not be a time-consuming job and 
in most cases the commenting arises naturally as part of another 
job. 

With adequate information recorded and decisions taken and 
recorded, the amendment of the stand boundary is straightforward. 
A working sheet is made up for this purpose with balancing columns 
and checking boxes so that amended stand acreage figures do 
balance back to the compartment acreage and amendments to the 
Stand Index, the Operations Sheets and the Stand Plan are not 
forgotten. 

First, the old acreage figures, age class, working circle and Opera
tions File number of all the affected stands are entered on the 
working sheet. The new boundaries are drawn and the new acreages 
of all the altered stands determined. These acreages are noted on 
the Stand Plan and the working sheet. The box on the working sheet 
"Amend Stand Plan" is ticked. The Operations Sheets to be amended 
are then found in the Operations File by the reference on the work
ing sheet and these are brought up to date from the boundaries 
shown on the Stand Plan and the acreages shown on the working 
sheet. Comments as necessary and available are also transferred to 
the amended operations sheets. A new Operations Sheet showing 
the new boundary and the acreages appropriate to the stand in 
which the amendment originated is prepared and the new Opera
tions File number noted on the working sheet. All the Operations 
Sheets are then filed as appropriate. 

The "Amend Operations Sheet" boxes are then ticked. The Stand 
Index is now amended from the working sheet as appropriate. Any 
superseded papers (i.e., for stands that have been merged with new 
stands) are stapled to the working sheet. The "Index" box on the 
working sheet can then be ticked. The final job is to place the 
working sheet in the Record Files. 

Minor variations in stand boundaries are not made the subject 
of a stand amendment. Field operations are not carried out to the 
line shown as the stand boundary but to the limit of trees sufficiently 
developed as to be suitable for the operation. As the operation area 
is known and as succeeding operations tend increasingly to follow 
the boundaries of the previous operation, sufficient acuracy is 
obtained for all practical purposes without stand amendment. 

A different type of case occurs where compartment boundaries are 
located on ridge tops. Felling from one side will rarely follow 
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exactly the compartment boundary. The small unfelled and felled 
areas on either side of the boundary are not sufficiently important to 
form separate stands. Frequently, felling damage to young stands 
when the other side is felled will alter the boundary again within 
a short time. If thought sufficiently important, the areas involved can 
be noted on the appropriate Operations Sheet but this will rarely be 
necessary. 

It is always more important to know when and for what purpose 
an operational visit should be made to a stand than to have a too 
precise determination of boundary and area. 

SYSTEM CONTROL INDEXES 

The working plan system has been designed for use by all 
members of the staff. Any member of the staff may request the 
opening of an Operations File, the use of a space on the Stand Index 
card, or the use of a signal. An index of file signals, index card spaces 
and abbreviations is, therefore, maintained in which staff can 
register their usage and from which the significance of any item 
can be discovered. 

The Operations File register consists of a series of numbered 
cards. The title, year, etc., of the file currently allotted that number 
is written on the card. 

The Stand Index card register consists of a card for each space on 
the Stand Index card. On this is written the item of information to 
which the space has been allotted and any abbreviations used in its 
recording. The same space can be used for a different item of infor
mation for different working circles, etc. 

The signal index consists of a series of cards, one for each of the 
signals in use. Use of a signal can vary between the Operations Files 
and the Stand Index and from one working circle to another. When 
a signal is used, its use is registered on the signal index card by 
stating its significance in the place in which it is used. 

An index of definitions, and abbreviations and a register of written 
procedures completes the system control. 

INTRODUCING THE SYSTEM 

A system such as the one described here will normally be intro
duced to replace an existing system or systems. There are, therefore, 
problems associated with the change-over and the induction of staff 
into the use of the new system. 

First, the new system should be demonstrably superior to the one 
it replaces. This may not always be easy, as with a universal system 
an overall gain may only be possible at the expense of some part. 
Careful study of the requirements and actual practices of field staff 
is essential as it is upon the co-operation of field staff that any 
system will depend for its success. It is here that the principle of 
creating the working plan as a by-product of activities which would 
be carried out in any case can be very helpful. At this stage, it is 
often possible to uncover new sources of information, new uses for 
information, clerical short-cuts which might assist field staff in 
their duties. Duplication of effort might be discovered and elimin
ated. All this helps to make the system a better one when it is 
introduced and predisposes field staff in favour of the change. There 
is a very natural inertia in the face of change which in many ways 
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is a good thing and is to be respected. It should ensure that the 
change, when made, represents a sufficient advance as to have been 
worth while. 

The problems inherent in any major change in system should 
draw attention to the need for reducing or eliminating the need for 
changes in the future. Circumstances will certainly change and the 
system should anticipate this. A system which is capable of evolu
tionary development is to be preferred to a system which changes 
in an intermittent or revisionary manner. A good test question is 
whether the system would survive a world war during which there 
would be reduction in staff and remaining staff would be concen
trating on production. 

Secondly, the new system should be fully prepared before its intro
duction. It should work well from the beginning. It is not necessary 
to introduce the new system in all places at one time. A start with 
one group of field staff is to be preferred as this allows more time 
to ensure a sucecssful start to the introduction of the system and 
gives the system a small-scale trial which enables the value of the 
system to be proved before its general introduction. The new system 
should be introduced first at the beginning of a natural sequence 
as this enhances the value of introducing the system at later stages. 
If re-establishment is dealt with first, a natural flow of Operations 
Sheets is started which automatically sets up the system for later 
operations. At the time of change-over most of the information 
introduced into the new system will be derived from the old. This 
transfer should be effected with as little loss of information and 
accuracy as possible. Stand plans, compartment plans and Stand 
Index cards should be prepared beforehand for every stand with 
which the section where the new system is being introduced might 
be concerned. This will ensure that there will be no need to operate 
two systems even temporarily. 

Thirdly, once introduced, the new system should be nursed until 
its methods and principles become automatic reactions on the part 
of staff concerned. Any system, even a universal system, which 
a new system seeks to replace will have developed a number of 
private systems. Private systems arise out of the requirements of 
a particular operation and the way in which the staff responsible 
for it find it convenient to work. These private systems are to be 
encouraged to the extent that they do suit a particular operation or 
member of the staff but the advantages of a uniform universal 
system should not be lost to sight. A universal system wherein basic 
methods and principles are applied to all operations by all staff, 
reduces the familiarization time required when staff responsibilities 
change, increases the flow of valuable information from one opera
tion to the next, simplifies the search for information, facilitates 
senior supervision and operations audit, reduces the frequency of 
changes in system and loss of information, reduces the use of private 
codes and symbols meaningless to other people, and greatly im
proves the quality of data available for policy determination. Private 
systems can be encouraged within the control of a suitably designed 
universal system. The new system has been successfully introduced 
when field staff discuss with working plan staff the development 
and improvement of the part of the system with which they are 
concerned and mutually advantageous methods are worked out. 

Fourthly, all significant information must be transferred from 
the old system to the new one. The emphasis here is on significance. 
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Much information in the old system will have little bearing on 
current and future operations but should nevertheless be preserved. 
Such information can be preserved by storing the superseded plans 
and forms and preparing such simple cross-reference indexes as are 
necessary. The 40-chain compartment plan mentioned below is 
very convenient for this purpose. The transfer of information to 
the new system should be carried out in an orderly manner but 
there may be opportunities for leaving the transfer to some future 
slack period or awaiting a demonstration of its current significance. 

Fifthly, there is a special problem regarding the induction of 
senior staff into the use of the system. Any system has to be used 
to be understood and appreciated. While the methods and principles 
of a universal system have general application once appreciated, 
the present system makes extensive use of codes, symbols and abbre
viations which become familiar only with use. In addition, the 
system is continually evolving. Senior staff generally are less in
volved in day-to-day planning, operation control and reporting so 
that they do not necessarily become familiar with the system. 
The present system, however, has attributes particularly useful to 
senior staff. It is a universal system so, once its principles are 
understood, problems brought before senior staff are not obscured 
by method of presentation. It offers exceptional facilities for 
operations audit and operation control by sampling. It makes avail
able at short notice information for policy determination. Finally, 
it requires the allocation of responsibility for the general super
vision of systems and thus tends to ensure that they are adequate, 
economical and consistently followed. Senior staff should under
stand the system sufficiently well to be able to use it as a manage
ment tool in running the forest. The fact that senior staff are known 
to make use of the system and to rely upon the information it 
contains greatly assists in the running of the system. Every oppor
tunity must, therefore, be taken to use the system in the solution of 
problems confronting senior staff. Induction through practice is 
always preferable to any amount of explanation. 

The working plans staff has an important bearing on the success 
of the system. In large organizations, the amount of work and the 
benefits of specialization warrant the appointment of a person 
whose main responsibility is the preparation, introduction, develop
ment and running of the working plans system. Under the present 
system, this function is not that of a records clerk as records are 
produced by field staff, nor is it the function of a working plans 
forester as field staff develop their own operation plans and 
schedules. The position calls for planning and administrative apti
tudes. Knowledge of forestry is not important as professional deci
sions are taken by senior and field staff. Subject to proper super
vision, management of the working plan routine is an excellent 
field for the induction of new members of the staff. The working 
plan is the centre of all information on the forest and its manage
ment, clerical and administrative routines are frequently the aspects 
of a new organization which are the most difficult to assimilate, 
and finally basic training in clerical procedures is invaluable for 
staff destined for senior positions. A suitable organization consists 
of a working plans forester responsible for the development and 
control of the implementation of policy, a planning assistant respon
sible for administration and development, and a junior assistant 
responsible for clerical routines. This forms a hierarchy of profes-
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sional, technical and clerical staff, and recognizes the different 
functions involved in running a forest working plan. Depending upon 
the volume of work, the staff may be engaged full-time on the 
working plan or may have additional responsibilities. 

Once installed, the success of the new system may be gauged by 
the use staff make of it. Adherence to clerical routines is automatic
ally checked as the plan is consulted for information. If use is not 
being made of the working plan system then, of course, it has failed 
and should be abandoned promptly. 

ANCILLARY USES AND ALLIED SYSTEMS 

The basic media described can be used for many subsidiary pur
poses and a number of secondary media are found to be useful. 

Copies of the Stand Plan are useful for general surveys, especially 
where areas larger than a compartment are being considered or 
where information relating to adjacent stands is important. Gener
ally such usage is discouraged as it leads to a proliferation of out-
of-date plans, the storage of which is difficult, the significance of 
which gets lost and from which it is difficult to salvage information 
of continuing value. 

In addition to the Stand Plan, which is on a scale of 10 chains to 
the inch, a plan at 40 chains to the inch is available. This plan shows 
only roads, boundaries and compartments. It is prepared both as 
25 in. sheets and in foolscap form. The large sheet covers one stan
dard 10-chain map sheet with a sufficient overlap. 

The 40-chain plan is particularly useful where broad aspects of 
planning are concerned, such as access routes and distances and 
the relation of one stand to another. Stand boundaries can be 
sketched on the transparency from which the 40-chain plan is 
printed, thus making it a very simple matter to prepare pictorial 
representations of any particular arrangement of the operations files 
or records. Precise detail of boundary location is rarely necessary 
for these purposes. A plan such as this is prepared from the 
operations files for the coming year's budget and serves during the 
year for operational planning and as a pictorial check list. 

Additional uses of the large 40-chain sheet are for indexes of 
aerial photographs, route mileage indexes, etc. 

The foolscap 40-chain plans can be made up in loose-leaf binders 
which field staff find very useful for noting memoranda when out 
in the forest. Such binders can also be used to maintain a pictorial 
record of the coverage of the forest by an operation year by year. 
Single sheets can be used for communications, particularly mes
sages regarding road repair requirements and similar matters. 

A plan showing compartments and main roads only on a scale 
of 80 chains to the inch is also available and is useful for similar 
purposes to the 40-chain plan. 

The compartment plan is useful in many ways in addition to its 
main function as an operations sheet. 

As an inspection record, it is invaluable since the area inspected 
can be shown on the plan side and the inspection comments, decision 
and instructions on the reverse side. After taking any necessary 
action as a result of the inspection, the sheet is placed in the record 
files. 

For assessment purposes, the compartment plan is used to show 
the location of plots or strips assessed and is used as a work sheet 
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for summarizing the results of the assessment. Field tally sheets 
are stapled to the compartment plan. Again, after any necessary 
action has been taken as a result of the assessment, the sheet is 
placed in the record files. Assessments are thus filed by area and it 
may be necessary to maintain an additional index of assessments 
by subject. 

Most forests have restrictions on their working. Keeping track of 
the restrictions that are current and making sure that restrictions 
are not violated can be a difficult task in the large forest where 
many staff members are responsible for operations. Typical restric
tions arise from water catchment zones, fire risks, experiments, 
sample plots and historic sites. Compartment sheets covering the 
whole forest are made up into a file and all restrictions are entered 
on their respective sheet. In this way, anyone can enter their own 
restriction on an area. A note on the reverse of the sheet refers 
to the nature of the restriction, time limit and the person to com
municate with in case of query; any reference or note likely to be 
of value can also be added. Immediately before undertaking an 
operation in a stand, the restriction sheet is compared and up-to-date 
restrictions entered. 

The restriction file could also be used in conjunction with the 
index as a reference and record system for experiments and trials 
in the forest. 

Occasionally, forestry gives rise to accounting documents. Com
mon sources are tax regulations, forest operations carried out for 
other parties, and investment ledgers. The ordinary fixed asset 
ledger or working capital account is not generally suited to forestry 
as forest units are not amenable to the precision of identification or 
valuation as are, say, vehicles or buildings. For such purposes as 
those mentioned above, however, precise accounting is necessary. 
The compartment plan provides a satisfactory accounting docu
ment. The area referred to can be shown on the plan side and the 
statement of cost or value entered on the reverse. In this way, the 
subject of the valuation can be identified. By having the plan and 
valuation on one document which can readily be stored, the risk 
of mislaying one, thus rendering the other meaningless, is eliminated. 
All accounting is subjected to careful audit. The compartment plan 
used as outlined here presents the auditor with a familiar style of 
document which both facilitates the audit and increases the care 
with which it can be carried out. 

Forestry frequently involves the superimposition of one invest
ment upon another. A typical case is pruning, where the investment 
of pruning cost is made on the base of an investment in an unpruned 
stand. If pruning is the normal treatment, no special accounting 
is required. If pruning is applied to only part of the forest, the 
formation of a separate working circle will serve to protect the 
investment. If, however, pruning is intermittent and applied in 
different forest conditions at different times, a register of the 
investment must be maintained as the fact of the pruning having 
taken place must be known for the investment to be successfully 
realized. Again, the compartment plan is a useful medium for an 
asset register of this type. 

Aerial photographs are invaluable. Costs vary, one of the main 
factors being the proportion of the area photographed having 
current significance, but costs are usually low in relation to costs 
of supervision or collection of information by other methods. Aerial 
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photographs showing current tree cover as well as topographic 
information are easier to use in the field than are plans. Using them, 
operation boundaries can be drawn which would otherwise have 
to be surveyed for equivalent accuracy. Photographs are not so 
suitable for records as each one will be used for several purposes 
in several stands precluding the advantages of a separate record 
for each operation in each stand. Boundaries must usually be 
transferred to a plan for determination of areas. 

Punched cards have not been found to have any useful application. 
It is necessary for information to be available to many people 
who are not familiar with punching codes and equipment. A new 
card must be punched every time there is an amendment to be made. 
To be suitable for punching, data must be more clearly definable 
than is often the case in forestry. Equipment is not usually available 
for immediate use. Finally, information regarding a stand is gener
ally used for guidance rather than as an absolute determinant. 
The forester will bring to the stand index or operations sheet infor
mation which is not recorded there and this the data processing 
equipment cannot do. Needle sorting cards do not have all these 
disadvantages but they are limited as to the amount of information 
they can hold. 

The system as described so far has been designed for the silvi
cultural aspects of forest management. The requirements of logging 
planning are rather different. In logging, divers kinds of equipment 
must be maintained in balanced use while producing the required 
yield. Logging operation units are different from silvicultural opera
tion units. The major unit is the area served by an arterial road: 
this is subdivided into areas served by spur roads which are further 
subdivided into the area served by each setting or landing which 
is the actual operation unit. These units may be congruent with 
silvicultural units but more frequently are not. Often a road will 
be chosen as a compartment boundary but the logical logging unit 
might extend to the ridge beyond. Development of roads and of 
logging equipment leads to changes in the boundaries of logging 
units. The elements of logging planning, however, remain the same 
— description, analysis and scheduling. 

Logging proposal plans are prepared from maps, photographs and 
field reconnaissance. From these Coupe Sheets are prepared for 
each area served by a spur road. The Coupe Sheet shows proposed 
roads, landings and settings and quantitative information relating 
to construction and logging. The Coupe Sheet is prepared on the 
compartment plan for the compartment in which the greater part 
of it lies. The Coupe Sheet forms the basis for a Coupe Index 
similar to the Stand Index. In the Index information relating to 
construction, equipment requirements, work content and yield is 
recorded, and ratios such as yield per chain of road calculated. 
Silvicultural priorities can also be indicated. Analysis of the index 
enables areas allocated for logging to be balanced in any required 
manner. 

Road location and construction is carried out in the allocated 
areas, following which a plan of the prepared coupe is prepared 
for use in the logging operation. This plan is now introduced into 
the working plan system. A compartment plan is prepared for 
each setting. This Setting Sheet is used for a pre-logging inspection 
during which any conditions the forester may wish to impose on the 
logging operation are recorded. Upon the completion of logging, the 
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same sheet is used for a post logging inspection during which any 
matters relating to the regeneration of the area such as date, 
equipment used and seedbed conditions are recorded. As each 
setting is logged, the area is marked off the Operations Sheet 
for the stand and on to a new Operations Sheet which will serve 
to control re-establishment operations. 

In this way is elaborated a subsidiary system in accordance with 
its needs and making use, where possible, of available media, and 
integrating it with the working plans system. 

CURRENT PROBLEMS 

No system is without its problems. 
The general usefulness of the compartment plan creates difficulties. 

A line quality and weight of paper sufficient for an Operations 
Sheet receiving mainly clerical uses is inadequate for use in the 
field. Improved quality of plan reproduction involves increased 
capital costs of equipment though, subject to production of a 
sufficient quantity, not necessarily increased unit costs. The range 
of equipment available is large and the field is currently undergoing 
rapid development. Copy quality has to be combined with ease of 
amendment of the printing master and ready access to the equip
ment for small numbers of copies. 

Multiple use of compartment plans can lead to confusion if there 
is nothing to distinguish a plan in use as an Operations Sheet from 
one being used for some other purpose. Coloured papers and differ
ent paper weights for different uses are possibilities here. 

Treatment of outstations is covered here as a current problem 
partly because the present system has not yet been fully developed 
in this respect. Outstations vary from outliers having resident terri
torial supervision but sharing centralized specialist functions and 
services, through units sharing senior management, to completely 
independent forests sharing only a common policy. For stations 
sharing functional operations, gangs and supervision, the whole 
working plan should be maintained centrally. Stations sharing 
senior management would find it convenient to have operations and 
records files locally with the index being kept at the central office. 
Completed Operations Sheets can be routed through the central 
office before being placed in the Record Files. More independent 
stations can have the whole working plan locally and submit in
formation to the central office as required. Each case must be 
considered on its merits. 

Outstations do not necessarily have to adopt precisely the same 
media so long as general principles are followed. In fact, outstations 
offer useful opportunities for systems experimentation. A large 
station can make more extensive use of aerial photography because 
unit costs are lower and the benefits greater to staff who have less 
detailed familiarity with the forest. Staff will be more specialized 
and depend more on the sequential flow of Operations Sheets. Prob
lems of storage require compartment plans to be on a reasonable 
scale. On the other hand, staff at smaller stations will be more 
familiar with the whole forest and will deal with a greater range 
of operations. Staff changes cause a greater disruption in the 
continuity of management. Printing equipment may be less readily 
available. The topography and forest condition of different stations 
may demand the use of plans of different scales. 
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For example, it might be convenient to adopt plans on a scale 
of 5 rather than 10 chains to the inch if topography is more varied. 
In the absence of regular aerial photography and photogrammetric 
equipment, gound surveys will be more frequent and this will favour 
the larger scale. Storage problems can be overcome by using one 
compartment plan for each operation in the compartment thus 
combining operations and record files. Experimental variations of 
this kind should be designed to be readily convertible to a standard 
system. Thus a compartment plan prepared on a scale of 5 chains 
to the inch should be four times the size of foolscap used in a 
10-chain standard system. System experimentation on outstations 
contributes to development of the standard system. In the above 
case, there may be a demand for 5 chain to the inch compartment 
plans in the 10-chain system for such purposes as road engineering. 
Knowledge gained in their preparation and qualities at the out
stations would be very useful if the need for their introduction 
arose. 

CONCLUSION 

In this article an attempt has been made to show how careful 
consideration of the methods adopted for a clerical system can 
increase its usefulness and reduce its cost. We have borrowed 
heavily from the archivist, the accountant and the maintenance en
gineer. We have listened to several systems salesmen, adopted many 
of their ideas and used a few of their products. We have tried to 
identify the aspects of forestry which demand special consideration 
when designing clerical systems. We believe that the duty of plan
ning operations belongs with the person who will carry them out, 
and the production of a record with the person responsible for its 
subject. Staff costs form a high proportion of total forest costs; 
we believe the paper work system should be designed to promote 
the productivity of staff. Senior supervision in forestry has special 
problems originating in the extensiveness of operations and uncer
tainty in standards; their needs must be borne in mind. We believe 
that, because of the tenuous connection between current silvicultural 
operations and current yield and the small moment of any single 
silvicultural decision, policy must be soundly based, convincingly 
enunciated and scrupulously carried out. 
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