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1. History of The Cork Sampling Plan 

✴ 1985 Creation of The Cork Sampling Plan. Like the cork

preparatory industry.

✴ 1993 Invention of the Q index.

✴ 1997 Starts collecting forestry data.

✴ 1998 CORKASSESS Project: tree sampling protocols

✴ 2000 1st World Congress on Cork-Oak and Cork in Lisbon: pile

sampling method – Vieira Natividade honorific mention.

✴ 2005 Automatic data collection.

✴ 2008 Protocol documented and SIGSUBER.

✴ 2012 Start of fee collection.
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2. Statistical principles of the CSP
CLASSIFICATION IPROCOR



CLASSIFICATION IPROCOR
Q INDEX

Q = 11 x 0,Q1 + 19,5 x 0,Q2 + … + 1,5 x 0,Q9

Class Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9

Value 11 19,5 7 19 6,5 12,75 5 12 1,5

%Q1 %Q2 %Q3 %Q4 %Q5 %Q6 %Q7  %Q8    %Q9
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SRS*
pf 90%

Error < 10% Error < 12% Error < 15%

Q basse
S = 20 70 45 31

Q moyenne
S = 25 109 70 48

Q haute 
S = 30 157 100 70

Q très haute
S = 35 214 137 95

n 
t 2  S2

e2

Cork quality sampling

Usual fiducial probability in forest samplings: 95%
Error admitted: 10% 

Usual fiducial probability in our cork Q sampling : 90% 
Error admitted: 15%

Number of samples - error vs variability

* SRS = Simple Random Sampling 



Cork-Oak forest (general)

Sampling by plots: 5 plots of 15 trees: 75 samples
Type of sampling: 2 stages. Assimilated to simple random sampling

D 
S

n

3. Methodology 3.1 Tree sampling

n 
t 2 CV 2

E%2

Formula to 
calculate the 
error:

Formula to 
calculate the 
number of 
samples: 



D 
S

n

3.1 Tree sampling methodology

n 
t 2 CV 2

E%2

Formula to 
calculate the 
error:

Formula to 
calculate the 
number of 
samples: 

Cork-Oak montado or scattered cork-oaks  (particular)

Sampling by itinerary: 75 samples distributed by the forest
Type of sampling: Systematic. Assimilated to S.R.S.



Samples and data collection

3.1 Tree sampling methodology



Tree data

a. Geographic coordinates. UTM

b. Dasometric data: Circumference at chest level, 

debarking high,…

c. Phytosanitary data: Pests and diseases attacks.

d. Silviculture data: pruning and debarking quality.

Plot & Forest data

a. Plot data: Density (trees/ha), basal area (m2/ha), dominant 

height, type of vegetation, regeneration assessment…

b. Forest data: livestock load, silviculture assessment… 

3.1 Tree sampling methodology



3.2 Sampling with COVELESS device

The COVELESS device assess cork quality by 2 principles:

1. Electrical conductivity to measure thickness. 

2. Resistance to penetration to measure aspect.



3.2 COVELESS device – sampling method

1. Choose type: by plots or itinerary

2. Choose tree zone to sample

3. Make 5 punctures

4. Stock information of this tree

5. Complete 75 trees



3.2 COVELESS device – work at the office

1. Download data to PC

2. Process with software 

COVELESS

3. Get cork quality report



3.2 COVELESS device vs tradition

1. Lower reliability than tradition

2. slower field work

3. Does not report cork alterations

4. Cannot be used in rain

1. Sampling at any time

2. No samples are drawn

3. No need classification

4. Automatic data processing

Advantages Disadvantages



3.3 Pile sampling methodology

Stratified sampling with 2 strates 
exterior or crown, and interior:
systematic in the outer layer (35 samples)
and 2 stages in the inner layer (40 samples;
4 blocks of 10 samples): 75 samples

Formulas to calculate the number of samples: 

n. total                                       n. in each stratum

Formulas to calculate the error:

Di 
N  n

N

S1
2

n

M  m

N M

S2
2

m
Dc 

Sc

Nc
D  Dc2  pc2 Di2  pi2

All kinds of pile

n 
t 2  ( pi  Si )2

E%2

ns 
ps Ss n

pi  Si



3.3 Pile sampling methodology

Samples and data collection



DRYING BOILING CUTOUT

THICKNESS & ASPECT DETERMINATION

Class 1 Class 2 Class 3 Class 4 Class 5 Class 6 Class 8 Class 9Class 7

4. Samples preparation, classification & report

STORAGE

4.1 preparation



4.2 Classification process



4.3 Quality report
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4.3 Quality report

Good Mediocre Thin Thick Waste     



4.3 Quality report
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f) MAIN ALTERATIONS



SUBEROTHEQUE of IPROCOR

5. Cork Sampling Results



Cork Quality & Silviculture reports

5. 1. Advice on Subericulture to Owners 



5. 2. Market & harvest information

Cork Market

Cork Production

Waste
38 %

Thin
15 %Thick

3 %

Porous
20 %

Good
24 %

Q = 8,02±0,3

Quality of cork harvest



5. 3. Control of diseases and pests



5. 4. Establishment of selected stands

Selected acorn producer stand

Improved afforestation of 
Cork-Oak



Historic quality 
of cork

5.5. GIS Subericulture



Cork Quality behavior

5.5. GIS Subericulture



INDEX Real Ideal
CHC (cm) 151 ± 48 < 100
DH (cm) 261 ± 106 < 200
Thck (cm) 27,5 ± 7,4 32,5

Subericulture indices

5.5. GIS Subericulture



Pests Maps

5.5. GIS Subericulture



Cork Quality 
Maps

5. 5. GIS Subericulture



Ramón Santiago
cicytex.juntaex.es

Thanks so much!


