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Pruned logs - how well can we find them? 
A. Twaddle 

ABSTRACT 

Many stands of radiata pine have been pruned in the anticipa- 
tion that pruned logs will be recovered during their subseq~lent 
harvest. A set of six measurements were made in harvesting 
operations where completely pruned or partially pruned lo& 
were being produced. The objective was to determine what 
proportion of the pruned stems had been correctly cut to maxi- 
mize pruned log recovery. 

A high proportion of the pr~ined logs were found to be out 
of specification, with the most common error being the inclusion 
of sections of unpruned stem, although other types of error 
were also prevalent. The proposed reasons why skidworkers 
make errors associated with the recovery ofpruned logs include 
the difficulty in spotting branches; the limited time available to 
inspect stems; the complexity of log specifications; and a skid- 
worker's skill and motivation. 

INTRODUCTION 

Much of the philosophy of New Zealand foresty regimes 
hinges upon the production of clearwood. Pruning can pro- 
duce clearwood on a standing tree but until that pruned zone 
is identified and segregated during harvesting there is no gua- 
rantee that the potential of the stand to yield clearwood will 
be realized. 

Logs of the "pruned" grades are expected to have a high 
value premium. However if these premium logs cannot be 
produced consistently within specification, log buyers will tend 
to offer lower prices to counteract the effect of the sub-grade 
material. The same holds true for logs in the partially pruned 
grades. If a log does not contain at least the minimum specified 
length of pruned material, the buyer is unlikely to make a 
profitable return on the log. 

It is up to the skidworker to separate the valuable pruned 
material from the unpruned material. Just how difficult is this 
task? A skidworker must detect the upper end of the pruned 
zone to segregate pruned from unpruned material, 20 to 25 
years after pruning has taken place. While the absence of 
branches is an obvious clue that the stem has been pruned, 
many stands have a mixture of pruning heights. This means 
that the skidworker cannot take for granted the approximate 
position of the end of the pruned zone but must carefully 
examine each new stem. The skidworker, as well as having 
to face these problems of quality identification and allocation 
decisions, must also contend with working in an uncontrolled 
environment. H e  must continue to function in the heat and 
cold, dust and mud. 

To see how well a typical cross-section of skidworkers are 
able to  identify pruned log grades, an evaluation of previously 
collected information was undertaken. 
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Over the last two years the Forest Research Institute has 
carried out a number of studies on value recovery during 
log-making at the skid site using the AVIS system (Assessment 
of Value by Individual Stems). These studies consisted of 
measuring the dimensions and qualities of what were essen- 
tially random samples of trees before they were processed at 
the skidsite. The dimensions and qualities of the resultant 
logs were also recorded. The measurements of the pruned 
section of the stem have been re-evaluated t o  determine how 
well the skidworkers allocated this high value component of 
the tree into high value logs; into either pruned or partially 
pruned log grades. 

The age of the stands (see Table 1) which provided the data 
for this study varied from 30 (Stands C and E) to 40 (Stand 
D) years at the time of clearfelling. All had received at least 
some thinning and pruning. However, these treatments varied 
considerably among (and often within) stands. Final crop 
stockings also varied, with a range of 150 (Stand A )  to 300 
(Stand B) stems per hectare. 

TABLE 1 - Sampled Stands 

% trees abk 
No, to produce 

Pruned log grades trees in at least one 
jtand Location cut fromstand sample pruned log 

A Patunamu Prunedpeelers 5.3m 
Pruned sawlogs4.9-6.1m 4 1 100 
Partially pruned peeler 5.3m 
Partial pruned sawlog6. l m  

B Kaingaroa Pruned peelers 5.3m 200 92 
Pruned sawlogs 2.5-7.6111 

C Ngaumu Prunedsawlogs #15.2-6.9m 86 90 
Pruned sawlogs #2 4.6-6.9m 
Partially pruned sawlogs 4.9113 

D Whakarewarewa Pruned peelers 2.0.2.7 194 63 
and5.3m 

Partially prunedpeelers5.3m 

E Kinleith Pruned peelers5.3m and7.9m 267 58 

F Kinleith Pruned sawlogs5.5-1l.Om 150 51 
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LIKELY ERRORS OF SKIDWORKERS AT THE 
SKIDSITE 

TABLE 3 - Error in overestimating end of pruned zone 
on stem 

The skidworkers can make a number of errors associated with 
recovery of the pruned zone. These are: 
(A) Miss branches and cut too far up the stem. This type of 

error is most obvious in completely pruned log grades. 
It is more difficult to detect in partially pruned grades. 

(B) Cut the pruned grade too short. This error does not affect 
the quality of the pruned log. However overall value is 
lost as potential pruned material is included in unpruned 
and other lower value grades. 

(C) Miss other quality features such as sweep or out-of-round. 
As pruned logs are the highest quality logs they often 
have tight quality specifications. Peeler logs particularly 
are prone to this type of cutting error because their spe- 
cifications are relatively strict. 

(D) Allocation errors. Again these are errors in the decision- 
making process by the skidworker which do not necessa- 
rily result in the production of out-of-specification logs 
but which do cause value loss through sub-optimal alloca- 
tion. This problem usually occurs where both peeler and 
sawlogs can be cut. 

Mean length of Percentage Pergentage Percentage 
Stand branch error of errors of errors of errors 

(m) > l.Om > 2.0m > 3.0m 

Of the logs mistakenly put into the pruned grades (i.e., 
'pruned' logs with branches), a high proportion of these out-of- 
specification logs had a large error (over 113 pruned log length) 
(see Table 4). In two stands (A and D) one-quarter of the 
logs with this significant error were logs that had been classi- 
fied as pruned or partially pruned. The partially pruned saw- 
logs cut from Stand A were required to have only a short 
section of pruned length so that when errors were made, they 
more often encompassed the whole of the specified pruned 
section. 

RESULTS AND DISCUSSION 
TABLE 4 - Average error per pruned log or partially 

TYPES OF ERRORS OBSERVED 
With every process errors are unavoidable and, considering 
the work environment of skidworkers and a general low level 
of quality control, it is not surprising that a significant number 
of errors were made. What type of error and how many errors 
did the skidworkers make while cutting pruned logs in the 
stands sampled? The major errors were as follows: 

A. Inclusion of branches 
Of the nearly 700 pruned logs measured in the six different 
logging operations studied, 17% were either pruned logs which 
contained branches, or were partially pruned logs with an 
insufficient length of pruned material. This proportion of out- 
of-specification logs ranged from 40% at the worst site to 10% 
at the best (see Table 2). 

TABLE 2 - Proportion of pruned logs with branches 

Logs with 
No. trees No. pruned out-of-specification 

Stand sampled logs produced branches (%) 

These measurements have demonstrated that, not unexpec- 
tedly, skidworkers incorrectly identify the end of the pruned 
zone. The next question is: how severe are these errors? When 
skidworkers missed finding the correct end of the pruned 
zone, they tended to be out by over 1 metre. This is not 
surprising as it means one whorl was missed. What is surpris- 
ing, however, is that there was a proportion of errors which 
were out by over 3 metres (see Table 3). Errors such as these 
can have an important effect upon the quality of the pruned 
logs cut. 

Proportion with Proportion with 
Stand Av. length error >l /3  pruned 100% pruned log 

of error(m) log length (%) length (%) 

B. Short-changing the pruned zone 
One subtle form of value loss is the insufficient recovery of 
pruned material, the result of conservative decisions by the 
skidworker. This most frequently occurs when variable length, 
pruned sawlogs are a part of the log mix. 

The recovery of pruned material depends upon the relativity 
of prices between pruned and unpruned log sorts. For 
example, it might be preferable to include some pruned mate- 
rial at one end of an unpruned log to enable that unpruned 
log to achieve a length or diameter otherwise impossible. 

A skidworker was judged to have undercut the pruned 
length only if cutting a longer pruned log did not reduce the 
total value of the stem. In most cases the relativity of log 
grade prices means that it is best to cut the longest pruned 
log possible. 

TABLE 5 -Proportion of pruned stems with insufficient 
-pruned length recovery 

Proportion of pruned stems which could 
Stand have produced a longer pruned length (%) 

A 0 
B 10 
C 35 
D 53 
E 10 

The extreme variation in the results from these six stands 
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(see Table 5) have ready explanations. In Stand A ,  the wide 
range of completely and partially pruned log grades, combined 
with the over-enthusiastic cutting of these grades, meant that 
there was maximum recovery of the grades but with a high 
proportion of out-of-specification logs with branches. The 
situation was quite different in Stand D where the skidworker 
ignored the option of producing the shorter lengths of pruned 
logs and so significantly reduced the pruned log recovery as 
many stems were only able to produce the shorter-length 
pruned logs. Stand C had a competent skidworker identifying 
the log grades but harvesting was occurring during winter 
where very muddy conditions made the detection of branches 
difficult. 

C. Other log qualities missed 
A s  well as identifying quality features such as branches, the 
skidworker must ensure that the cut pruned logs meet other 
dimension specifications, particularly length, small end dia- 
meter (s.e.d.), and sweep. 

Overall, 10% of the pruned logs measured did not meet 
their respective dimension specifications (see Table 6). Most 
out-of-specification logs had been cut to below their specified 
s.e.d, limit. This is not unexpected as callipers are seldom 
used to measure diameter on the skid site. Out-of-specification 
logs caused by errors in cutting to length tended to result from 
carelessness, as most logging crews used lineal tapes to 
measure length. Surprisingly, sweep was a relatively unimpor- 
tant source of error. 

TABLE 6 -Propor t ion  of p r u n e d  logs with o ther  quality 
defects 

I number of logs out of specification by I -. 

Proportion logs out 
of No. pruned Length s.e.d. of dimension 

Stand logscut (>lOcm) (>lcm) sweep (%)* 

* Some logs were out-of-specification in more than one para- 
meter, i .e.  length and s .e .d .  
D. Allocation mistakes 

Allocation mistakes occur where the skidworker has a choice 
of grades to cut and the wrong option is chosen. This type of 
error most commonly occurs when peelers or sawlogs can be 
produced from the same stem. Peelers are of fixed lengths, 
normally a multiple of 2.6 or 2.7 metres, whereas sawlogs 
tend to have more flexible lengths. Cutting of peeler logs 
tends to  leave a length of pruned material on the end of the 
next unpruned log, whereas cutting of sawlogs more often 
recovers the full length of the pruned zone. But peelers are 
usually worth more than sawlogs, so the skidworker can have 
quite a difficult decision to make, unless he has been given 
some guidelines on how to make his choice. 

Only two stands ( A  and B) were being harvested with log 
sorts which contained a peelerlpruned sawlog mix. Both had 
similar levels of allocation errors, with the skidworker making 
the wrong choice for 10% of the stems in Stand A and 11% 
in Stand B. 

CAUSES O F  ERRORS 
Why should such a high number of errors occur and why 
should there be such variation in the level of errors? 

A number of factors would appear to  be influencing these 
results. 

(i) Difficulty in branch detection 
Trees in stands which have been held at a relatively high 
stocking after high pruning tend to have dead branches above 
the end of the pruned zone. These dead branches can rot and 
then fall off the stem, either before harvesting or while the 
stem is being extracted. This, combined with considerable 
variation in the length of pruned zone resulting from pruning 
history and natural branching variation (see Figure I), means 
that branch detection is often difficult for skidworkers. 

' V A R I A T I O N  I N  CLEARdOOO ZONE 

; K A I N G A R S A  
i20 n 

Fig. 1 Variation in the length of the clearwood zone in different stands 
resulting from different pruning histories and natural branching 
variation. 

Branch detection is not aided by the way the butt ends of 
the stems are extracted from the bush. A t  clearfell age, New 
Zealand trees are usually such a size that the most effective 
way of extraction is by dragging them through the bush either 
by a ground-based or by a cable system. If the soil is wet 
dragging tends to  lodge mud on the bark, thus increasing the 
likelihood of the skidworker missing branches. For example, 
in Stand C, the stand with the worst soil conditions, 44% of 
the "pruned" logs cut were completely unpruned despite the 
fact that the skidworker was particularly careful in looking 
for branches. 

Therefore although stand records may show a nominal 6 
metre pruned height, the skidworker must appraise much of 
the butt portion of the stem before making a judgement on 
where the pruned . zone . .  ends. 

(ii) Restricted access to stems 
The skidworker's job is to process stems into logs which are 
then stockpiled. As the processing area is usually restricted 
in size skidworkers are under considerable pressure to com- 
plete their task as quickly as possible so as not to reduce the 
total volume of wood which can be extracted in a day. They 
therefore have a limited time available to inspect the stem 
for branches and other defects. 

If the loader cannot keep pace with the extraction unit (or 
with cable systems where processing is carried out under the 
lines), unprocessed stems are stockpiled and further difficul- 
ties arise (see Figure 2). Working on stockpiles means the 
skidworker must take added care for his own safety when 
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making his cuts with the chainsaw. The skidworker can thus 
be distracted from the task of looking for grade changes. 

(iii) Complexity of specifications 

Pruned logs can be cut over a variety of specifications: com- 
pleted or partially pruned peelers or sawlogs; fixed or random 
lengths. The easiest cutting pattern is probably similar to that 
used in Stand F: a random length pruned sawlog was cut 
between a specified minimum and maximum. The most diffi- 
cult was that used in Stand A: a combination of peelers and 
sawlogs, completely and partially pruned logs and fixed and 
variable lengths was cut. 

Complex specifications are and will continue to be a fact 
of life for loggers. The market trend is for a greater variety 
of grades to match consumers' requirements, so skidworkers 
will continue to be required to cut a mixture of pruned grades. 

(iv) Skidworkers' skill and motivation 
Log-making is a man-controlled rather than machine-con- 
trolled operation. It is therefore influenced by the complexity 
and immense variability of human thought and deed. As with 
any task, some skidworkers are more suited to their jobs than 
others, displaying great aptitude in a difficult job. Job motiva- 
tion can also vary considerably. 

A major influence in those log-making operations studied 
appeared to be the level of interest the forest management 
held in the skidworkers' activities. If the logging supervisor 
had taken a regular interest in the skidworkers' jobs, and gave 
them regular feedback on the quality of their log-making, 
they appeared to be more motivated to produce to specifica- 
tion. 

With all of the combinations of errors detailed above, how 
often did the skidworkers get it completely right? 

Over the six stands, each harvested to a different set of log 
specifications, the skidworkers maximized value recovery of 
the pruned zone on about half of the pruned trees they pro- 
cessed (see Table 7). Clearly, there is room for considerable 
improvement in how we handle the pruned component of our 
managed stands. 

Fig. 2 Processing on stockpiles is an obvious source of distraction for 
the skidworker. 

Fig. 3 Even where surface conditions are ideal, accurate log-making 
requires considerable skill on the part of the skidworker. 

TABLE 7 -Proportion of trees that were correctly sorted 
by skidworkers 

No. trees pruned to Proportion of trees with 
minimum "pruned log" pruned logscut to 

specification specification (%) 

CONCLUSION 

Because the sample of trees used for this broad analysis is 
relatively small, it is possible that an overly pessimistic picture 
of the real situation regarding pruned log recovery has been 
presented. However, even in these small samples the results 
are relatively consistent. The indications are that we need to 
spend more time evaluating how we currently process the 
premium value portion of the tree to see if there are viable 
alternatives. 

Instead of hoping that the skidworker will find the end of 
the pruned zone he could be given further assistance. For 
example, since fallers observe the stcm while it is still clean 
and has all of its branches, they could mark the end of the 
pruned zone on the stem with either spray paint or a shallow 
nick from the chainsaw, across the bole just before the first 
branch. 

Another alternative could be to take the decision process 
away from the skidsite, allowing a more detailed examination 
of the stem. It is also possible that we need to go to the extent 
of debarking the first few metres of the stem so that its pruning 
history is revealed and a much more accurate cross-cutting 
decision can be made. 

While these above suggestions may ensure that completely 
and partially pruned logs contain the required amount of 
pruned material they do not ensure that all of the errors will 
be overcome. The skidworkers may still cut the pruned logs 
to the incorrect dimensions and may make an incorrect allo- 
cation decision. These errors must also be addressed by mana- 
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gement, and the appropriate tools and decision aids must be 
provided to the skidworker. 

Locating the end of the pruned zone may'be easier in the 
future because intensive, early thinning has been common 
since 1970s. Stands which have been so thinned have larger 
branches immediately above the pruned zone than those which 
have been held at a high stocking for the early period of their 
lives (i.e. most stands planted in 1940s and 1950s). Stands of 
the later type tend to have dead or suppressed branches for 
3 to 6m above the pruned zone. It is this silvicultural treatment 
that leads to some of the problems associated with the correct 
recovery of pruned logs. 

However it will still be many years before the wider-spaced 

stands come on stream, so we will be faced with the problems 
of pruned log identification for a considerable period of time. 
It is too risky to assume that we make an efficient recovery 
of the pruned material in our managed stands merely by 
instructing our skidworkers to cut pruned logs. We must iden- 
tify what steps need to be taken to ensure that this premium 
material is recovered to its economic limit. 

To determine where this economic limit lies will require 
communication with the downstream processing industries. 
Only by knowing what is the full cost of the errors made 
during log-making can decisions be made on how best to 
change the present allocation processes. 

Recouping the pruning investment 
A. Somerville 

ABSTRACT 

Over the last three decades in New Zealand around half a 
million hectares of  Pinus radiata have been butt log pruned. 
This substantial investment has been supported b y  long-term 
regime evaluation exercises. In  these exercises it has been 
assumed log prices would reflect both the clearwood content 
resulting from pruning and the likely premium paid for clear- 
wood. 

In  today's markets, clear timber and veneer realize high 
prices. However good log quality definition is required before 
the buyer can pay apremium forpruned logs without incurring 
undue risk. W h e n  a pre-harvest quality definition is required 
and stand records are not available then it will be necessary to 
sample the pruned resource in a statistically valid manner. 
Sample logs will have to be sawn or cross-sectioned to reveal 
their internal characteristics. 

A CASE FOR DESCRIBING PRUNED LOG QUALITY 

without a pruned log quality definition any premium the log 
buyer pays for pruning may be at risk. 

Regime evaluations are usually long-term planning exer- 
cises. Since 1980 much research effort has been made in evol- 
ving sophisticated long-term planning models (Whiteside and 
Sutton, 1983, Kininmonth, 1987). However it is at the short- 
term marketing end where the money is made or lost and it 
is perhaps here that the effort should be greatest. Some forest 
growers feel they may be better off in selling poor quality 
pruned logs without a quality definition. This sort of trading 
threatens the seller's credibility and the buyer's viability. In- 
evitably, to eliminate undue risk the buyer will be tempted 
to pay only a small or nil margin for pruning. One mistake 
may put the buyer out of business. It could be likened to 
shopping at the supermarket for canned goods with all labels 
removed. If smoked oysters are sought but there is alikelihood 
of ending up with "dog's dinner" then the shopper may only 
be prepared to pay "dog's dinner" prices. 

An essential step in the selling of any unfamiliar commodity 
is a description of the constitution or quality of that commo- 
dity. This applies to the trading of pruned radiata logs. 

In the period 1962-86 New Zealand's plantation forest estate 
increased by around 811,000 hectares (Ministry of Forestry, 
1988). Additional to this investment has been a further massive 
investment in the thinning and pruning of much of these 
forests. For the State alone in the period 1962-85, there was 
552,790 ha of pruning and 481,394 ha of thinning (New Zea- 
land Forest Service, 1986). Silviculture was expected to pay 
off; as R. Fenton reported in the 1963 FRI Symposium, "The 
conclusion . . . is that tending (pruning and thinning) pays 
very handsomely indeed . . . tending will pay off, organisms 
permitting" (In Bunn, 1963). 

Economic evaluation exercises of pruning regimes have 
invariably translated the likely high values for clear timber or 
veneer into high residual log values which are then assumed 
to be returned to the forest grower. In today's market environ- 
ment, clear timber and veneer are certainly sought after and 
traded at a premium on domestic and export markets. It is 
the assumption that a high value for clears will translate into 
a high stumpage that is the weak link in the chain. One of 
the problems, of course, is that the results of pruning are 
internal and the potential range in quality is dramatic (e.g. 
from almost nil clears to 80% of sawn outturn in clears). So 
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The problem of pruned log quality definition is not confined 
to log trading in either the domestic or export markets. Large 
forest growers with downstream processing options will be 
faced with optimal log allocation decision making. For 
instance, should pruned logs be allocated to a particular saw- 
mill, a veneer mill, sold on domestic or export markets or left 
for a further period of growth? This sort of decision making 
requires good log quality definition. 

If accurate silviculture records are available, then the 
problem is partly solved. These can provide some of the essen- 
tial information necessary to define a stand's quality. Some 
further investigation may be warranted to check this predicted 
quality and provide additional information; for instance, to 
reveal the incidence of resin pockets or to determine likely 
veneer yield. Unfortunately for a large proportion of pruned 
stands nearing maturity at this time, these histories are either 
not available or are inadequate or inaccurate. Where pruned 
log quality definition is required prior to harvest, the remain- 
ing option for these stands is that of physically examining a 
sample of logs and determining their quality (Somerville et 
al, 1985). 

In my opinion the following are the essential features of 
physically sampling and determining pruned log quality: 
1. Sampling across the entire stand, i.e. not constrained by 

access, topography or stand condition. 
2. Sample size and sample procedure should be statistically 

valid. 
3. The important internal as well as external log properties 

of the pruned log should be quantified. 
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