
 

 
Classing with the aid of in-shed testing  
By Robert Pattison, Regional Manager, Otago 
 
Why do fine lines measure coarser than predicted? 
The increasing use of new technology to measure the fibre diameter of individual 
fleeces before or during shearing has created an expectation among wool growers 
that classing their clip using individual fleece measurements to make up lines of wool 
will give the same average micron as the Pre sale core test certificate results for 
each line.                        
 
Merino growers are learning this is not the case. It is important that classers and 
growers understand the reasons why this happens. 
The fact that differences occur is predictable for a number of reasons, including: 
· biases in sampling individual fleeces; 
· biases in selecting fleeces for class lines; 
· biases arising from calculation procedures; and  
· biases arising from sample preparation. 
 
Every measurement has an in-built error arising from a number of factors including 
sampling, sample preparation, instrument calibration and measurement. These errors 
cause variation between measurements so that repeated measurements of samples 
drawn from the same wool will vary.  In well-controlled measurement systems such 
errors are random, and the range of probable variation can be predicted. 
 
In the case of Mean Fibre Diameter one of the largest contributors to this variation is 
sampling. 
 
Biases in sampling from single fleeces 
Most of the variation in the diameter of wool fibres is within single staples. There is 
also variation between staples from the same fleece and between fleeces from the 
same mob. 
 
The method of sampling from a fleece has a big impact on how the test result relates 
to the true Mean Fibre Diameter (MFD) of the fleece. The more representative the 
sample is of the whole fleece the better the accuracy of measured MFD.  
 
A measurement of a single staple, or a sample taken from a single staple, will 
therefore be a relatively poor estimate of the whole fleece, and a relatively poor 
estimate of the ranking of individual fleeces. 
 
A mid-side sample is made up of 40-60 staples and provides a reasonable, though 
not the best, representation of the whole fleece. For example, the mid-side Mean 
Fibre Diameter is 17.1 microns while the mean of the whole fleece is 17.5 microns. 
Mid-side samples are suitable for ranking fleeces, and also for classing fleeces, but 
in the latter instance the average of the fleece micron will probably be biased relative 
to the core test result of the classed line. 
 
Minicoring the whole fleece at random is one way of obtaining a representative 
sample of the whole fleece. Measurements based on minicore samples will provide 
the most accurate ranking of fleeces, and also the most accurate prediction of the 
core test result for classed lines, provided the measurement instrument is sufficiently 
accurate, and sample preparation sell controlled. 
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Biases in selecting fleeces for classing lines 
When a grower sets a micron limit, for example 'under 17 microns', and selects 
fleeces based on in-shed (or mid-side) fleece test results, some of the individual 
fleeces that measure below 17 microns are actually coarser than 17 microns, and 
some that measure coarser are actually finer than 17 microns. 
 
If this variation, arising from both sampling and measurement, is random it will have 
no impact on the relationship between the average of the fleeces and the core test 
result for the classed line. But it is not random. 
 
In every mob of sheep there is a distribution in MFD between the animals. Typically, 
the range in MFD across a mob will be around 8 microns, i.e. the finest animal will be 
about 8 microns finer than the coarsest animal. This variation is illustrated in the 
following diagram, which shows the number of sheep (as a percentage) versus their 
MFD, for a mob averaging 17 microns. 
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50% of the animals will be finer than 17 micron 
 
50% of the animals will be stronger than 17 micron 
 
Therefore the finest animals will be between 13 and 17 microns, with an average 
fineness between 15 and 16 micron. 
 
The strongest half of the flock will be between 17 and 21 micron, with an average 
fineness close to 19 micron. 
 
This is illustrative only - the actual variation will depend on the measurement 
technology employed. 
 
For this hypothetical mob of sheep, assuming it totals 1000 animals, approximately 
70 will be within the upper limit while 40 will be in the lower limit.  So there is a 
greater chance that the fleeces that measure as 17 microns will actually be coarser 
rather than finer than 17 microns.  This will apply to all bin limits less than the mob 
Mean Fibre Diameter, while the converse will apply to all bin limits coarser than 17 
microns. 
 
As a consequence, the in-shed result for the fine lines will tend to be finer than the 
core test, and for the coarse lines it will tend to be coarser. However, the more 
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accurate the measurement system (including sampling, sample preparation, and 
measurement) the smaller these differences will be. 
 
Biases arising from calculations 
The MFD of all the fleeces in a bale is not simply the arithmetic average of the MFD 
of each of the individual fleeces. The relative weights of each fleece must be taken 
into account. Furthermore, fine fleeces contribute more to the overall mean than 
coarser fleeces of the same weight, simply because they contain more fibres. 
 
The simplest way to minimise any calculation bias in estimating the MFD of a classed 
line is to: 
· multiply the fleece weights by the fibre diameter for individual fleeces; 
· sum these results; and then  
· divide this total by the sum of the fleece weights. 
 
Biases arising from sample preparation 
Wool fibres swell/shrink as they absorb/desorb moisture so the temperature and 
humidity at the time of measurement can result in a finer or coarser result. The 
testing laboratories undertake all fibre diameter measurements at standard 
conditions of 20°C ± 1°C and 65% RH ± 3% RH (relative humidity), after allowing the 
wool samples to equilibrate within this environment. For highly precise 
measurements this is essential, but, with some technologies, it is not possible to 
readily meet this requirement in the wool shed. 
 
Accurate measurement also requires the sample to be free of all contamination such 
as grease, wax and suint. This can only be achieved by cleaning the samples prior to 
measurement, and again, in the wool shed, some technologies cannot readily do this. 
 
It is possible to reduce these biases by adopting a suitable calibration system, but 
this approach will not eliminate them. 
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