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G&Y AGE/STAND STRUCTURE SAMPLING 
 

Field Procedures 
 

1. Purpose 
 
The purpose of this project is to relate the distribution of Interior mixed species (Douglas-
fir, lodgepole pine and spruce) stand structures to the Lignum Ltd. Innovative Forest 
Practices Area (IFPA) inventory, and to use the definition and range of stand structures to 
make growth projections of the inventory for the purposes of strategic forest estate 
management planning.  Stand structure is defined according to the number of trees in a 
given site (site index, site series) distributed according to species, diameter, height, and 
spatial arrangement.    
 
A second use of these data is to relate site quality to a range of species heights, diameters, 
and ages that extend beyond (below) the definition of Top and Site Height. 
 

2. A) Revisions Following Douglas-fir Stand Structure Project 
 
These procedures have been revised after having completed a similar project with Interior 
Douglas-fir.  The key changes are as follows: 
 

(a) The rules associated with the minimum number of different trees in both the 
fixed and variable radius plots have been simplified because there was some 
confusion in this regard.  In general the minimum number of live trees in the 
two plots combined, without double counting trees that occur in both plots, 
should be greater than or equal to twenty.  

 
(b) The standard for recording “Slope Percent” on the plot card has been changed 

to 1 % (from 0.5 %). 
 

(c) Where the plot “Aspect” is highly variable (e.g. along a ridge), one may now 
record “VAR” in the plot “Aspect” box.  Generally, the meso-slope aspect will 
be recorded (+ 300 m in distance). 

 
(d) Tree class and associated pathological remarks have been added to facilitate a 

cruise compilation using the same data. 
 

(e) Prism and fixed radius plot cards were combined into one card – the cruiser 
must now indicate whether each tree is in the fixed or variable radius plots, or 
both. 

 
(f) The separate top / site height tree identification and measurement has been 

eliminated from the “Plot Data” – instead one indicates whether or not a tree 
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in either the Prism or Fixed radius plot satisfies one of these criteria in the 
“Top or Site Height” column, or if necessary new trees are added to the plot 
starting with tree number 99 and working backwards, and by entering an “O” 
in each of the “Variable Radius” and “Fixed Radius Plot” columns (Tree 
numbers 95 to 99 are reserved for Top or Site Height trees).  The “Line Tree I, 
O” column has been deleted. 

 
(g) As before, where there is additional information – for example two diameter 

measurements are recorded or there is more than one damage code, then one 
may enter the data on a new line in the “Tree Data” - repeat the tree number 
and species, and enter the additional data without repeating any other 
information associated with the tree.  Generally, this additional data should be 
recorded immediately below the first record for that same tree number. 

 
(h) Procedures that are more specific have been outlined for stem mapping when 

an offset is required from plot center, in order to obtain a reasonable line of 
site to a given tree. 

 
(i) A new card has been added devoted solely to the observation of age and 

increment data, as well as bark thickness.  This card is simplified so that there 
is one line entered for each core collected and one must indicate whether they 
are stump height or breast height cores.  This should help to keep better track 
of the core numbers used and to check that they are consistent with the 
numbers recorded on the straw containers. 

 
Lastly, a card has been added to input the statistics necessary to calculate tree length and 
live crown length.  Difficulties arose previously in this area, particularly as it applies to 
lean trees.  A schematic diagram has been provided to indicate how to measure and 
estimate lean tree lengths to the top and the base of the crown.  The equations necessary 
to estimate these lengths are also provided.  This card may also be used to enter the data 
necessary to calculate ground based horizontal distances.  
 
2. B)  Problems Encountered in Plot Establishment and Data Recording 
 
During the implementation in 1998 - 1999 of a similar project with Douglas-fir, a number 
of problems were encountered.  Some of these problems are described below, along with 
the manner in which they were resolved. 
 
Tree Numbering 
 
The first step is identify trees that were previously numbered in the “old” VRI plot and to 
use these same numbers if the trees are still in the plot (which they should be because the 
prism “BAF” should be smaller).  Secondly, identify the largest number previously 
assigned in each VRI plot.  Any new trees will be assigned numbers greater than that 
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larger number.  If uncertain as to what the largest number is, start the new tree numbers at 
20.  
 
Borderline Trees 
 
If it is truly difficult to determine whether a tree is “in” or “out” then the tree should be 
recorded as being borderline.  This problem may arise with the variable radius plot, 
particularly with larger trees where it may not be obvious where the “center” of the tree in 
fact is.  Having said this, the deployment of DBH “leveling sticks” can help to reduce the 
error in both DBH measurements and the determination of whether or not a tree is “in” or 
“out”. 
 
Species 
 
Use standard species codes as identified in the Growth and Yield manual.  Use upper and 
lower case designations appropriately.  Try to be consistent. 
 
Original VRI Tree DBH 
 
Determine where the DBH is best measured – ignore where the DBH was measured on 
trees previously identified as being in the VRI plot. 
 
Rocky Mountain Juniper and Pin Cherry 
 
Plots were established with the requisite minimum number of trees with respect to these 
species.  Later a second set of plots was established to record the presence of the species 
(Douglas-fir) targeted in that study.  Prism sizes and the fixed radii were adjusted while 
ignoring either Rocky Mountain Juniper or Pin Cherry.  The presence of these species 
will be dealt with through ecological assessments. 

 
Crown Closure Estimates 
 
These should be recorded to the nearest percent, not the nearest five percent. 
 
Increment Cores with Duplicate Numbers 
 
The cores were not used for age counts where it was uncertain as to which core was the 
best and the same number had been used to label both cores.  Sometimes two cores with 
the same number had very similar age counts (+/- 1 year) so that the data could be 
salvaged.   
 
Data Entered on More than one Line for a Given Tree Number 
 
There may be instances where more than one line is required to record all of the data 
associated with a given tree on the “Tree Data” card.  In these situations the “Tree #”, 
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“Species”, and additional data should be recorded in the line immediately following the 
initial data entry.  However, if something is noticed or added long after the first data entry 
was made, it is acceptable to simply add another line at the bottom of the last data entered 
on the card.  Additional data entry may be required for one or more of the following 
reasons, 
 

(a) A second DBH (particularly if the tree is < 2 cm) or length measure was 
made.  Where a second data entry is recorded, the two will be averaged, 
unless one of the numbers is crossed out using a straight line through the 
record to be deleted. 

(b) Multiple entries are required to show the proper “projected length”: For 
example, one might have a tree with sweep (“+” adjustment), broken top 
(“+”), and dead top (“-“ adjustment to top of live crown). 

(c) The tree may be affected by multiple damage agencies, each with an 
associated severity. 

(d) Field age counts should be done twice.  These are necessary when the 
preferred core is expected to disintegrate upon further handling in 
transportation, storage and observation in the laboratory.  They are also 
necessary since counting whorls can be very imprecise.    

 
2. C)  Disturbance/Harvest in Plots 

 
If the plot has been disturbed measure what can be measured.  A comment will be 
recorded indicating that the plot has been disturbed since the initial VRI plot was 
installed. 

 
3.  Plot Cards 
 
There are five plot cards as follows: 
 

1. Plot Data (Section 6.) 
2. Tree Data (7.) 
(a) Tree Comments (8.) 
(b) Tree and Crown Length (plus schematic. 8.) 
(c) Tree Increment and Bark Thickness Data (9.) 

 
Both a prism and a fixed radius plot, and a 5.64 metre radius Top Height or Site Height 
plot are all established at each previously located “Integrated Plot Center” using the 
procedures outlined below. 
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4.  Data Codes 
 
Unless indicated otherwise the codes to be used for recording data are as per the Lignum 
Ltd. Growth and Yield Manual.  In some cases the procedures and coding follow the 
Vegetation Resource Inventory (VRI) procedures, but only where it is stated explicitly 
that this is the case. 
 FPC App. 2 Tree Codes 
 MoF G&Y Appendices 10, 11, 12, 13 & 14. 
 
5.  Plot Location 
 
Plots are located at centers previously established as “Integrated Plot Centers” using 
“Vegetation Resource Inventory” procedures.  The plots were randomly selected for 
sampling from those in the IFPA that had previously measured Top or Site Heights.  The 
selected plot numbers and locations are provided to the field crews by the Lignum Ltd. 
Project Supervisor.   
 
 
6.  Plot Data 
 

6.1. VRI IPC Plot Number 
 
Enter the Project ID – Sample No. – Plot No. sequence, 
 
 e.g. LGM1 - 233 - 001 
 

6.2. Type: A 
 
This indicates the type of plot being established is different from a standard VRI 
plot.  It has been pre-printed on the cards so that it doesn’t require entering in each 
time. 

 
6.3. Measurement Date 

 
Enter the day / month / year combination, 
 
 e.g. 15 / 10 / 2002 
 

6.4. Contractor 
 
Enter the name of the contractor. 
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6.5. Crew 

 
Enter the crew initials: 
 
 e.g. TE/DP/SC 
 

6.6. Pg  of  
 
The header card is always page 1 of “x” number of cards completed to describe 
the plot as a whole, the prism plot plus the fixed radius plot(s).    The total number 
of “pages” can be determined after the plot has been completed. 
 

6.7. Map Sheet 
 
Enter the BCGS forest cover map sheet number. 

 
6.8. Polygon Number 

 
Enter the Polygon number associated with the given map sheet. 
 

6.9. Plot Photo 
 
Take four digital photographs of the plot from the four cardinal directions (north, 
east, south, west), using a readily visible object in the center of the photograph to 
indicate scale.  Position the photograph so that it is taken at 1.3 m, captures plot 
center and best represents the general stand structure.  Enter the roll number and 
the first and last frame number  
 

6.10. Location 
 
Provide as specific a description of the location as possible given the space 
available.  Where plot location appears to be different from the access notes 
package, indicate the more likely location of the plot on the access maps provided 
in the access package.   
 

6.11. Crown Closure % 
 
Crown closure for the whole plot will be determined by an ocular estimate and 
recorded to the nearest percent. 
 

6.12. Slope % 
 
The average slope for the plot will be measured to the nearest 1 % 
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6.13. Aspect 
 
Aspect will be measured to the nearest degree for the general aspect of the plot 
(i.e. meso aspect - ±300m).  Where the aspect is variable (e.g. along a ridge) 
record “VAR”.   
 

6.14. Access Notes OK? Y,N 
 
Were the originally supplied access notes sufficient to easily locate the plots? Yes 
or No.  If No, then re-do the access notes so that they will be sufficient for the 
next person to easily locate the plot. 

 
6.15. Check Cores Numbering? Y,N 

 
This is a reminder to check the number assigned to each core in the “Increment 
and Bark Thickness Data Card” relative to the cores collected for each tree before 
leaving the plot.  This is the time to fix any discrepancies between the core 
numbers and the trees from which they were collected.  Pay particular attention to 
the core that has been identified as the one preferred for age counting.  The checks 
should always be done and the box filled in on every occasion before leaving the 
plot. 
 

6.16. Paint Colour 
 
Use orange paint to number trees in the plot. 
 

a. First and last Increment Core #’s 
 
Record the starting and last increment core #’s drawn from the plot.  The 
increment core numbers should be unique to each increment core, across all Plot 
#’s and Tree #’s used in a particular project.  
 

6.18.  General Comments 
 
This is the place to make notes about anything that seems to be unique or unusual 
about the plot, bearing in mind that these plots are going to be used for making 
inventory growth projections. 
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7. Tree Data 
 

7.1 Prism Plots vs. Fixed Radius Plots   
 
The procedures for the fixed radius plots are broadly similar to those of the prism 
plot.  Both types of plots are always established at each point.  Normally there will 
be a minimum of 10 living (not dead) trees in each type of plot, with the following 
exceptions:   
 

(a) Additional trees may be required in the fixed radius plot if there are 
less than 10 trees in the prism plot.  In general there should be a 
minimum of 10 living trees in each of the plots, and a minimum of 20 
living trees over-all, unless, 

 
(b) Using a combination of the smallest basal area factor (3) prism and the 

largest fixed radius plot size (17.84 m) there are less than 20 living 
trees. 

       
Usually the prism plot should be done first, followed by the fixed radius plot.  For 
trees recorded in the prism plot, and also found in the fixed radius plot, record an 
“I” in the “Variable Radius” column and in the “Fixed Radius Plot” column1.  It 
might be useful to make a “Tree Comment”.  If the tree is borderline then that 
should be recorded using a “B” instead of an “I”. 
 

7.2. Establishment of Variable and Fixed Radius Plots 
 
The prism plot center is located at the pre-determined Vegetation Resource 
Inventory Integrated Plot Center. 
 
 
 

                                                           
1 Each observation has a weight assigned to it relative to the effective plot area.  For each tree occurring in 
either the prism plot or the fixed radius plot the estimated number of tree per hectare is as follows: 
 TPH = (TPHv * EPA + TPHF * FPA) (EPA + FPA) 
 
Where, 
 
TPHx are the estimated trees per hectare using the variable (x = v) or the fixed (x = f) radius plots.  
EPA is the effective plot area using the prism for observation "j" in either of the variable or fixed radius 
plots.  The effective plot area is derived from the size of prism used and tree diameter. 
FPA is the fixed plot radius. 
 
For a tree in the prism plot and not in the fixed radius plot TPHv > 0 and TPHF = 0 in the above mentioned 
formula.  The converse is true for a tree in the fixed plot, but not in the variable plot.  Nevertheless, the 
effective plot area (EPA) in the latter case depends on the prism size used and the diameter of the tree in the 
fixed radius plot.  The calculation is equally straight forward where the same tree is found in both plots. 
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7.3. VRI IPC Plot Number 
 
Enter the Project ID – Sample No. – Plot No. sequence, 
 
 e.g. LIGM1-104-024 
 

7.4. Type: A 
 
This indicates the type of plot being established is different from a standard VRI 
plot.  It is pre-printed on the cards so that it doesn’t require entering in each time. 
 

7.5. Measurement Date 
 
Enter the day / month / year combination, 
 e.g. 15 / 10 / 2002 
 

7.6. Crew 
 
Enter the crew initials: 
 
 e.g. TE/DP/SC 
 

7.7. BAF 
 
At the Integrated Plot Center (IPC), a prism size is to be selected such that a 
minimum of 10 standing, live trees are observed within the prism plot. The 
minimum DBH for inclusion of trees in a plot is 0 cm. 
 
Measuring Borderline Trees ‘In’ and ‘Out’: 
 
The objective of the inventory is to correctly determine which trees are within the 
plot. The center of a tree at DBH will be used to check the borderline distance on 
both types of plots. 
 
Use a prism or relaskop to select trees for measurement only when the tree can be 
clearly determined to be ‘in’ or ‘out’. If the observed DBH is not obviously in or 
out, measure the tree for DBH and compare the horizontal distance with its plot 
radius. If you are not able to clearly decide if a tree is ‘in’ or ‘out’, you must 
measure it. 
 

Measure the horizontal distance from the plot center to the “physical” center 
of the tree at breast height by extending the measuring tape from plot center to 
the mid-point along one side of the tree.  Compare the horizontal distance to 
the calculated plot radius for the tree (DBH*PRF).  If the horizontal distance 
is within the tree plot radius, the tree is ‘in’. If the horizontal distance is 
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greater than the tree plot radius, the tree is ‘out’.  If the measured horizontal 
distance is within 10 cm of the tree plot radius, re-do the horizontal distance 
by measuring from the plot center to the face of the tree and add ½ the DBH.  
If the total horizontal distance is greater than the tree plot radius, the tree is 
‘out’.  The face measurement will be the determining measurement.  Record 
“Y” in the face column. 

 
Trees are considered “in” or “out” of the plot at the center of the stem at DBH for 
both types of plots. The trees are to be tagged and numbered (using paint for the 
larger trees and aluminum tags for trees too small to accommodate a painted 
number), with ‘I’, ‘O’ or ‘B’ recorded on the field card. In each of the “Variable 
Radius” and “Fixed Radius Plot” columns indicate whether the tree is ‘in’ or ‘out’ 
of the plot, or ‘borderline’ (both fixed and variable radii plots).  If no entry is 
made the tree will be assumed to be “out” of the respective plot.  The essential 
point is that trees are plainly marked, and can be located and checked by the 
Quality Assurance crews.  
 
It is expected that contractors will ensure that the following range of prism sizes 
will be available to field crews:  
 

PRISM SIZE 
(BAF : 
m2/ha) 
 

Prism Radius 
Factor 

3.00 0.288675 
4.00 0.250000 
5.00 0.223606 
6.00 0.204124 
7.00 0.188982 
8.00 0.176776 
9.00 0.166667 
10.00 0.158114 
11.00 0.150756 
12.00 0.144375 

 
 
If, using a prism with a BAF of 3, there are no trees in the plot, record the BAF of 
3 and note an “O” in the “Variable Radius” column with respect to each tree 
number. 
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7.8. Plot Radius 

 
Record the fixed plots radius, established primarily for the purpose of observing 
small trees. 
 
The selection of a suitable plot radius depends on what has been observed, in the 
first instance, in the prism plot. 
 
The smallest basal area factor prism required for use (in the prism plot) is a size “3”.   
 
A fixed radius plot may be extended across the following radii: 1.78, 2.52, 3.09, 
3.99, 4.89, 5.64, 6.91, 7.98, 9.77, 11.28, 12.62, 15.96, or 17.84 meters.   The 
minimum plot size is that required to observe at least 10 trees in the fixed radius 
plot or 20 trees in the fixed plus variable radius plots (without double counting 
trees in both plots) up to a maximum of 17.84 meters, whichever of the two 
objectives results in the selection of the largest plot radius.   
 

7.9. Pg       of  
 
The “Plot Data” card is always page 1 of “x” number of cards completed to 
describe the plot as a whole, the total number of cards includes all card types, with 
1 page being equal to each side of each card in which data has been entered.  If the 
back side of any card is filled out, then that side counts as a new page.  The total 
number of “pages” can be determined after the plot has been completed. 
 

7.10. Tree Attributes 
 

7.10.1.  Comments Y,N 
 
Indicate a “Y” if comments are entered with respect to a given tree number 
on the Tree Comments card.  The comments are intended for use with 
respect to describing specific features of trees that might be pertinent to 
the growth of trees, that is not already captured in the data.  These are 
entered onto the Tree Comments card.  The recording of damaging agents 
that may affect tree growth along with their severity is also placed on the 
“Tree Data” card. 
 

7.10.2.  Variable Radius 
 
With respect to the establishment of variable radius plots, indicate whether 
the tree is in, “I”, out, “O”, or borderline, “B”.  When checking “I” / “O” 
trees in variable radius plots, all slope distances must be corrected to 
horizontal distance.  
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7.10.3.  Fixed Radius 
  

With respect to the establishment of fixed radius plots, indicate whether 
the tree is in, “I”, out, “O” or borderline, “B”.  An individual tree may be 
in, “I”, both the fixed and variable radius plots, or it may be out, “O”, of 
both plots. 
 

7.10.4.  Top or Site Height 
 
If a tree satisfies the criteria of a Top Height or Site Height tree, enter a 
“T” or “S” respectively.  See section 11. on the selection of Top Height or 
Site Height trees.  Top or Site height trees must have a field age count 
completed.   

 
7.10.5.  Tree # 

 
All trees associated with a particular plot are to have a unique number 
within that plot. If there is any doubt about the location of a tree, tag it and 
record the data. Do not duplicate tree numbers in a plot. Trees included in 
the previously established VRI plot will retain their previous numbers. 
Trees added as a result of these procedures will be numbered 
consecutively beyond the previously measured trees according to the 
following procedures: 
 
(a) Start by including those VRI tree numbers that are in the plot.  Start 

numbering the trees (including borderline trees) from due north of the 
plot center on all plots, and proceed in a clockwise direction, starting 
with the next number after the very last number used when the VRI 
plot was established (regardless of whether or not that tree is in this 
plot).  In almost all cases, if a tree was in the VRI plot then it should be 
in this plot.  If it is found to be otherwise, double check to confirm that 
the tree is indeed out. 

(b) Leaning trees are assessed to determine whether they are in or out at 
1.3 meters along the main stem from the high side of the base of the 
tree. 

(c) Mark all live and dead standing and live fallen trees with painted 
numbers (orange) on the side facing the plot center, if possible. 

(d) On trees too small to be clearly painted, write the number on 
aluminum tags and attach to a branch near DBH. Do not place the tag 
directly on the main stem. 

(e) Record trees missed on the first pass (therefore numbered out of order) 
on the field card.  

(f) Paint an “X” on trees measured "out".  
(g) If no trees are present, put a line across the data area and record "No 

trees”. 
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7.10.6.  Species 

 
Within these plots, all tree species (see Appendix II for list of species 
codes to be used) must be recorded in the appropriate box on the field card 
(see Attachment B), regardless of commercial value at the time of survey. 
 
Code all species as accurately as possible. If the species cannot be 
identified with confidence, record the genus, if known. If the genus is not 
known, record the appropriate code (such as Xc for an unknown conifer). 
 
Note: The willow "tree species" will not be recorded in the prism or fixed 
radius plots. The ecosystem description of this project is designed to 
collect data on these species. 
 

7.10.7.  DBH Height 
 
If the height at which DBH is measured is not 1.30 meters then enter the 
height at which it is measured.  Reasons for moving the height may be that 
there is branch node at the position or some other defect. 
 

7.10.8.  DBH 
 

Minimum tree size is 0cm at DBH (i.e. =>1.3m height) 
Measure and record the diameter of all live standing/fallen and dead 
standing trees equal to or greater than 2 cm DBH using a diameter tape 
and record on the field card to the nearest 0.1 cm, making no allowance 
for missing bark.  The tape must be pulled tight, and the measurement is 
always measured perpendicular to the bole of the tree.  Breast Height will 
be established at 1.3 meters above the high side of the tree base, measured 
along the sweep of the tree. Use of a 1.3 m long DBH stick is 
recommended for straight stems, however, on curved stems, measure 
along the curve parallel to the center of the tree. When there are 
abnormalities, such as whorls, swelling, or major scars, raise or lower the 
position from the 1.3 metre mark by up to 5 cm.  Paint an orange paint 
spot at DBH, facing plot center. 
 
For trees less than 2 cm, calipers are to be used to determine the diameter. 
If using an “Executive” diameter tape, trees may be measured down to 1 
cm DBH before calipers are used.  For trees less than 2 cm, two 
measurements will be taken, the second one being at 90° to the first.  Both 
measurements will be recorded (use an extra line on the card).  
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7.10.9.  Missing Bark 
 
If there is missing bark along the line where tree DBH is measured, record 
the cm’s of diameter that is missing bark.  If it is less than 10% of the 
circumference, then the column may be left blank.2 

 
7.10.10.  Rank 

 
Trees are ranked by diameter in each of the prism and the fixed radius 
plots starting with largest diameter tree as “1”.  Hence the largest tree in 
the prism plot gets a rank of “1” and so too does the largest tree in the 
fixed radius plot.  The purpose of ranking the trees is to determine stump 
height age (see below) for the largest and smallest tree in each plot, as well 
as for a mid size tree in each plot.  The trees should be of reasonable form 
and vigor without too much damage.  This is a fuzzy concept that is left up 
to the measurement crew.  With regard to the largest and smallest trees in 
the plot, if one or both of them are unacceptable then proceed to the next 
one(s) on the list until one that is acceptable is found.  It is preferred that 
stump height ages be taken across a range of size classes, since these trees 
most likely became established in different environments. 
 
To determine the middle tree for plots with even numbers of trees, count 
the number of trees, divide by 2, round down to the nearest integer, and  

                                                           
2The following is presented by way of information and is not required as part of the field procedures: 

 
The percentage of bark remaining is required to determine the DBH of the tree. The impact on wood volume will be 
minor when small amounts of bark are missing, but could become significant when large areas of bark are missing, 
particularly on thick-barked species. 
 
Note:  It does not matter if the diameter tape touches the exposed wood or not. 
 
A simple way to obtain the percentage of bark remaining is to observe the length along the diameter tape where the 
bark is missing, and subtract to find the amount remaining. Calculate the percentage of bark remaining using the 
following formula: 
 
EXAMPLE A 
On a 112.0 cm tree, bark is absent from 79 cm on the tape to 95 cm, a distance of 16 cm (95 - 79 = 16). The percent 
bark remaining is then calculated using the formula: 
 DBH - length (cm of missing bark) = length of bark present 
 (length of bark present ö DBH) * 100 = % remaining bark 
So,  112.0 cm - 16.0 cm = 96.0 cm 
(96 cm ö 112.0 cm) * 100 = 85.7% (record 86%) 
 
EXAMPLE B 
 
On a 160.0 cm tree, bark is missing over 85.0 cm. The percent bark remaining is: 160.0 cm - 85.0 cm = 75.0 cm 
75.0 cm ö 160.0 cm) * 100 = 46.9% (record 47%) 
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select the tree rank equal to that integer.  For plots with odd numbers of 
trees use the mid-point.  If that tree is unacceptable move to the next 
highest numbered (lower ranked) tree.  If that tree is also unacceptable 
then move to the next lowest number (higher ranked) tree above that 
initially selected.  Proceed accordingly until one can find a suitable tree.  
The procedures for measuring ages are described below.      
 
In the event that a tree is selected that is also selected in the prism plot, 
there is no need to select another tree to replace it for determination of 
stump height ages. 
 

7.10.11.  Status L, D 
 
Record whether the tree being measured is alive, “L”, or dead, “D”. 
See below for comments regarding dead and fallen trees. 
 

Code Description 
L Live 

Trees have enough foliage to keep them alive for at lease one 
or two more years (live cambium is present), and are rooted 
into the ground. Lack of foliage for some species, of course, is 
no indication of death during some seasons. 
 

D Dead  
Trees are obviously dead, or roots are separated from the 
ground and expected to die very shortly. 
 

 
7.10.12.  Status S, F 

 
Record whether the tree being measured is standing, “S”, or fallen, “F”.  
Dead and fallen trees do not require measurement.  However, if there is 
some doubt as to its status one may wish to measure the tree (as an extra 
tree above the minimum of 10). 
 

Code Description 
Standing/ 
Fallen 
 

S Standing  
Trees are self supporting (that is, the tree would remain 
standing if all supporting materials were removed). 
 

 F Fallen  
Trees are not self-supporting. 
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7.11. Stem Map 

 
7.11.1. Distance Plot Center to Bole Center @ DBH 

 
All trees are to be stem mapped.  The standards for stem mapping are as 
per the Lignum Ltd. Growth and Yield manual.  Record the horizontal 
distance to the nearest centimeter.  To the extent possible, stems should be 
mapped from the IPC.  If an offset from the IPC is required to get a 
reasonable line of sight, then use an extra “Tree Data” card, and record 
“Off” in the “Azimuth” column of the original “Tree Data” card.   
On the new card Record the “VRI IPC Plot Number”, “Measurement 
Date”, “Crew” and “Tree #”.  On line 1 enter “Offset” in the first line.  
Record “ To Offset 1” in the “DBH” column and then record the distance 
and azimuth.  In the next line down record the “Tree #” again, “To” and 
then enter the “Tree #” in the “DBH” column and then record the distance 
and azimuth to the tree. 
The bearing is taken to the center of the bole as viewed from the plot 
center.  The distance is taken to the mid point of the bole as viewed at a 
right angle (90o) to the view from the plot center. 
 
If a tree is borderline in the variable radius plot (within 10cm of the 
allowable distance) then a ‘to the face’ measurement will be done with 
“Y” entered in the face column and the horizontal distance to the face + ½ 
of the diameter will be added as second stem map distance (use extra line 
on the tree data card). 
 

7.11.2. Azimuth 
 
Use the azimuth to describe the bearing(s) from plot center to the tree.  See 
section on “Distance Plot Center to Bole Center @ DBH” for additional 
details.  The acceptable error is +/- 2o. 

 
7.12.  Crown Class 

 
Crown class is a ranking by crown position of a tree in relation to other trees in 
the ‘immediate area surrounding’ the tree being measured. As a guideline, 
‘immediate area surrounding’ is the area within one tree length of the largest tree 
in the plot, excluding veterans. 
 
Assign a crown class code to all standing live trees.  Dead trees and fallen live 
trees will not have a crown class assigned. Mark a dash through the field card 
boxes (--). 
 
 



   Lignum Ltd. - Mixed Spp Age Sampling  
 

October 2, 2002 21

 
Code Description 
1 Dominant 

Trees with crowns that extend above the general level of the trees immediately around 
the measured trees. They are somewhat taller than the codominant trees, and have well-
developed crowns, which may be somewhat crowded on the sides, receiving full light 
from above and partly from the side. 

2 Codominant 
Trees with crowns forming the general level of the trees immediately around the 
measured trees. The crown is generally smaller than those of the dominant trees and is 
usually more crowded on the sides, receiving full light from above and little from the 
sides. 

3 Intermediate 
Trees with crowns below, but extending into, the general level of the trees immediately 
around the measured trees. The crowns are usually small and quite crowded on the sides, 
receiving little direct light from above and none from the sides. 

4 Suppressed 
Trees with crowns entirely below the general level of the trees around the measured 
trees, receiving no direct light either from above or from the sides. 

 
7.13.  Length 

 
7.13.1. Length 

 
The term length is used herein, rather than height, to describe the fact that 
we are measuring the length of the bole, not the height of the bole above 
the ground.  For a leaning tree these two are different. 
 
Lengths are to be measured using a height pole (for trees 10m or less), and 
a vertex, laser or clinometer plus chain, if the tree is greater than 10m. 
Tree heights are to be recorded to the nearest centimeter.  
 
Use the “Tree and Crown Length” card to record the data necessary to 
calculate tree length if tree length cannot be measured directly. Note: 
leaning trees can have direct measurements for length and vertical height 
of tip. 
Note the purpose for the calculation i.e. TT=tip of tree, LC=live crown, 
etc. Any new abbreviations and their purpose must be noted.   
 
Heights of trees are usually measured with either a fiberglass tape (< = 4m 
+/-), a height pole (to the nearest cm on trees < 10 m), a vertex or a 
clinometer (to the nearest 0.1 m). In certain situations, such as trees that 
are severely leaning, this method alone may underestimate the actual 
height of the tree, resulting in measurement errors in the Growth and Yield 
database. If the tree is measured to account for “Lean” record a “Y” in the 
“Lean Tree” column. 
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7.13.2.  Top S,B,C,D,N 

 
When measuring the height of the tree the tree may have sweep, “S”, the 
top may be broken, “B”, require an adjustment or correction, “C”, or the 
top may be dead, “D”, and thereby adjustments may be required to indicate 
the true height of the tree and the true length of the live crown (it not being 
extended to the full height of the tree).  The “N” is used for new defects 
unanticipated before the start of this project purpose.  These adjustments 
are applied firstly, in a positive direction to describe the true length of a 
tree with an “intact” top, and secondly in a negative direction, if necessary, 
to describe the distance from the projected top to the live crown.  The 
adjustments are always indicated in the “+/- Projected Length Column”.  
The adjustments are made relative to the measured length of the tree.  If 
multiple adjustments are required, then the tree number should be repeated 
and additional lines of data entry recorded (see below).  Corrections are 
always made in the following order – S,B,C,D,N Each of the basic 
scenarios are dealt with below. 
 
If the tree has a sweep, enter an “S” into the “Top SBCD/A” column, and 
indicate the magnitude of the adjustment in the “+/- Projected Length” 
column, e.g. “+02.75” meters. 
 
If the tree has a broken top, then the tree would be measured to the top of 
the break, a “B” would be entered in the “Top S,B,C,D/A” column, and a 
positive adjustment would be made to indicate the estimated additional 
distance that would be added if the top were intact, e.g. “+01.50” meters. 
 
An adjustment (+ or -) may be applied for some other reason provided that 
a “C” is used in the “Top S,B,C,D,/A” column.  Positive adjustments 
(projections) have priority over negative ones in terms of the order in 
which they are described.  The comments should be used to indicate the 
true nature of the adjustment (projected tree height or change in live crown 
and further description). 
 
If the tree has a dead top, and having measured the length of the tree to the 
tip of the dead top, record a “D” in the “Top S,B,C,D/A” column, and 
indicate the adjustment that would be required to the height relative to the 
measured height of the tree to describe height to live crown; enter the 
adjustment in the next column, “+/- Projected Length”.  For example if the 
live crown is 1.75 meters below the dead top, then “-01.75” would be 
entered into the latter column. 
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If an adjustment is required for some other defect not anticipated here then 
record “N” (for new) and indicate in the comments as to how “N” should 
be interpreted in this case. 
 
If the tree is adjusted for a broken top, there is no need to make another 
adjustment to indicate that the live crown is the same distance below the 
tip of the projection.  The tree must have an observed dead top before the 
adjustment is required. 
 

7.13.3.  +/- Projected Length 
 
See section on “Top S,B,C,D,N” above. 

 
7.13.4. Height to Live Crown 

 
Height to live crown is the distance along the bole from the high side 
ground level to the crown base. The primary objective is to estimate the 
“effective” extent of live crown for growth projections. This measurement 
is recorded to the nearest centimeter (this recording convention has 
nothing to do with the precision of the measurement which in some cases 
may be quite broad). 
 
The crown base is normally the location on the stem where live branches 
occupy about three-quarters of the stem circumference. If this is obviously 
not an effective definition, then use your judgment as to the effective 
crown length. Record the height to live crown for all live trees to the 
nearest cm. Record trees that are dead or have no effective crown (those 
having only a few green branches) as dashes (--). 

 
This distance is measured.  No adjustments are made to correct for the 
location of the base of the live crown analogous to those made above.  It 
will be simply assumed that if an adjustment is made, as a result of sweep 
for example, that the adjustment is applied in proportion to the length of 
the stem.  However, comments may be used to indicate a correction and its 
direction if this assumption seems unwarranted.    
 
Use the “Tree and Crown Length” card where crown length must be 
calculated using indirect measures rather than being measured directly. 
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7.13.5. Lean 

 
If “Tree Length” or “Height to Live Crown” measurements are associated 
with a tree with severe lean, and the measurement data has been entered 
into the “Tree and Crown Length” card, the enter “Y” into this column. 

 
7.14  Tree Class 
 

For all trees, pathological indicators and damage (disease/pest) will be recorded 
on the Tree Data card.  
 
“Tree Class” is completely analogous to that assigned according standard Ministry 
of Forests Cruising procedures. A number is assigned to each tree from 1 to 7 as 
follows: 
 
Code Description 
1 Residual 

These are living trees with none of the eight pathological indicators. 
2 Suspect 

These are trees containing one or more of the following eight external 
pathological indicators of decay:  conks, blind conks, scars, fork and/or 
pronounced crook, frost crack, mistletoe (trunk infection), rotten 
branches, dead or broken top. 

3 Dead Potential 
Dead or standing or down timber that is estimated to contain at least 
50% by volume in sound-wood content and is potentially useful in terms 
of producing commercial timber products, i.e. meets the minimum 
utilization requirements. 

4 Dead Useless 
Dead standing trees that have no potential uses as timber. 

5 Veteran 
A mature living tree (121 years or older) that is at least 40 years older 
than the main stand, this stand being in turn less than 121 years old. 

6 Live Useless 
As per Dead Useless, but still alive. 

7 Veteran Dead Potential 
8 Immature 
9 Immature Dead Potential 
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7.14.1 Path Remarks 
 
In terms of height each tree is divided into thirds.  With respect to each indicator it 
is determined whether the defect occurs in each of the bottom, middle and top 
third.  Depending on which sectors such defects occur, indicated by a “ * ” below, 
a number is assigned between 1 and 7.  
 
Code Bottom Middle Top 
1 *   
2  *  
3   * 
4 * *  
5  * * 
6 *  * 
7 * * * 

 
 
7.14.2 Damage 
 

Enter the damaging agent and severity in the appropriate columns for all trees.  
The damage and severity codes are as per those specified in the MoF G&Y 
Appendix 14.  

 
8.  Tree Comments 
 
On this card you may record any comments or observations that you may wish to make 
with respect to specific trees observed and recorded on the “Tree Data” card.  Be sure to 
complete the header information and to enter the appropriate “Tree No”. A “Y” should 
also be recorded in the first column of the “Tree Data” card, adjacent to the appropriate 
“Tree #”. 
 
9.  Ages, Increment and Bark Thickness 
 
One of the main uses of this data is to relate age and or increment to differences in tree 
size and site.  The key attributes in this regard are height, diameter, age and increment, 
two of which relate to the collection of cores as described below.  These procedures also 
refer to stump height cores.  The most important point is that every tree in the plot must 
have a breast height core or age (one does not have to count the cores in the field unless 
they’re fragile), but not every tree requires a stump height age. 
 
All trees will be cored for ages regardless of their commercial value. 
Minimum diameter tree to drill is approximately 4cm. 
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The procedure for drilling trees is as follows: 
 
The first attempt at drilling the tree and hitting the pith will be made from that point on 
the tree that is closest to plot center, unless the tree is leaning.  If the first attempt fails 
one moves in a clockwise direction for two more attempts.  
 
The core is to be taken in a location that best represents the average bark thickness (i.e. do 
not core tree in a fissure). If a branch or knot is obstructing the location at which the age 
is to be taken, the tree should be bored up to 5 cm below or above 1.3m.  
 
 
If the pith is not part of the first core or within one year taken at either stump height or 
DBH, then other cores are to be taken, up to a total of three cores in each location (for a 
maximum of 6 cores per tree) for the small, mid-size and largest trees only.  Each 
subsequent core is to be taken 90o clockwise from the first core (see figure 1.1 below).  If, 
on the third core, the pith is not hit, no other cores will be taken.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1.1:  Acceptable locations for taking increment cores on trees. 
 
If the tree is leaning (>14 degrees) or has a significant sweep one will move from the 
point on the tree nearest to plot center in clockwise direction until one is perpendicular to 
the direction of the lean (sweep).  If the first attempt fails to hit the pith at this angle, one 
will move 180 degrees in the same direction for a second attempt.  If that attempt fails, no 
further attempts are required. 
 
 
 
 

First Attempt To Hit Pith 
Closest to Plot Center 
Position #1 

Second Attempt To Hit 
Pith – Moving Clockwise 
From Plot Center 
Position #2 

Third Attempt 
Position #3

 
Position #4 
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Core Labeling 
 
All cores will be kept, labeled 1, 2 and 3 according to the order in which they were pulled 
from the tree, with core position #1 always being the core taken facing plot center. To 
distinguish the stump height core from the DBH core, the core will also be labeled with 
an ‘S’ for a stump height core or a ‘D’ for a DBH core. The "best" core (that being closest 
to the pith) according to the field crew, will be noted on the field card and selected for 
counting in the office. If necessary, an estimate of the years to hit the pith will be 
recorded separately in “Field Age-Adjustment to Pith” on the Age Core data card. e.g. 
rotten core.  Otherwise, the pith will be included in the core. 
 
Collect all tree cores in “straws” and return to the office.  Each straw is to be labeled with 
crew letter, sample number, core number, core position, tree number, “S” or “D” (stump 
or DBH), date, and crew initials ( See section 9.7 Core #).  The accounting system that 
has been developed for keeping track of all plot cores is to be completed for each plot.  
This is to ensure that the appropriate number of cores has been taken in the field and that 
all cores have been submitted for the office count.  
 
All cores are to be deposited into a freezer for storage within 5 days after the tree is 
bored. 
 
Stump Age 
 
For determining the stump height ages, rank all measured live standing diameters by 
species in descending order for each type of plot.  The largest, smallest and medium sized 
(DBH) tree of each species will have a stump height (0.3m) age taken. If a tree is selected 
for a stump height age and is unsuitable for boring (less than approx. 4 cm), then the 
number of whorls should be counted from 30 cm to 1.3 m (e.g. 3 years).  Bark thickness 
and 5, 10 and 20 year increment measurements are not required with respect to stump 
height cores.   
 
Refer to the procedures for ranking and selecting trees under the “Tree Attributes”, 
“Rank” subsection above.  Refer to the “Breast Height Age” section for taking breast 
height ages and making data entries.  Bark thickness is not required with reference to 
stump ages.  The age data will be used to determine the time it takes a tree to reach breast 
height. 
 
 
Age Core Data Card  
 

9.1. VRI IPC Plot Number 
 
  See section 6.1. 
 



   Lignum Ltd. - Mixed Spp Age Sampling  
 

October 2, 2002 28

9.2. Pg  of  
 
  See section 6.6. 
 

9.3. Tree # 
 
  See section 7.10.5. 
 

9.4. Species 
 
   See section 7.10.6. 
 

9.5. S or D Core 
 
  Indicate whether the core was drawn from stump height (30 cm above the high-

side of the stump) by entering an “S”, or whether the core was drawn from DBH, 
“D”. 

 
 9.6. Core Height (cm) 

 
  Indicate whether the actual height from which the core was drawn in centimeters 

(to the nearest 0.1 cm) if other than 30 cm for a stump height core and 130 cm for 
a breast height core. 

  
9.7. Core # 

 
  Cores will be numbered sequentially for each plot.  At the beginning of the project 

each crew is to be designated a separate letter that is to be recorded in the first 
column on the left-hand side.  Thereafter, cores are to be numbered sequentially 
for each plot starting with 1.  No two cores may have the same letter and number 
assigned to them through the course of the entire project.  The next three columns 
after the letter designation will indicate the Lignum sequential plot number, and 
the following two columns will indicate the core number within a plot.       

 
 E.G.- 
  Crew Letter Lignum Plot # Tree # 
        A       001  - 1 
      . 
      . 
      . 
      23 
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9.8.  Method BOR, WHO, CRC, ROT,  
 

In this section the method of age determination is entered as follows: 
 
Method Code 
Complete core taken,  BOR 
Whorl count WHO 
Increment bore – can not reach center CRC 
Core rotten ROT 

 
If the core is rotten or one can not hit the pith within one or two years, measure 
the length of the portion of the core that can be counted and record in the field age 
core length column. 
 

9.8.1 Method 
i. BOR 
If a satisfactory core is drilled i.e.: if the center of the tree was reached, then 
record BOR in the Method column. 
ii. WHO 
If the tree is too small for an age core to be taken then a whorl count is done and 
WHO is recorded in the Method column.  
The whorls are counted either down to 1.3m (a DBH age) or from 0.3m to 1.3m (a 
stump age). If the count to 1.3m (or 0.3m – 1.3m) is not a full year then the years 
may be counted to one decimal place e.g. the count to 1.3m may equal 5.4 years. 
iii. CRC 
If when the age core is taken but the center of the tree could not be reached i.e. too 
large of a tree for the increment borer, then record CRC in the method column and 
measure the length of the core retrieved and record in the “Field age core length” 
column.  Estimate the number of years to pith and record in the “Field Age 
Adjustment to Pith” column. 
iv. ROT  
If the age core is rotten then record ROT in the Method column.  Measure the 
length of the core, record in the “Field age core length” column and do the field 
counts as necessary.  Where the core is incomplete or indistinct, estimate the 
number of years to pith and record in the “Field Age Adjustment to Pith” column. 
 

9.9.  Measurement # 
 

If counting field ages because the core is expected to disintegrate or one is 
counting whorls, then the count should be done twice, preferably by a different 
individual.  Record the measurement number (i.e. 1 or 2, or perhaps more, if more 
measurements are made).  The ages should be within 4% of one another.   If one 
of the counts is thought to be unacceptable, indicate a “Y” in the “Poor Count” 
column and enter a third count.  
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9.10.  Field Age Count 

 
See sections 9.8 and 9.11.  In general field age counts may not be necessary, 
however the Top Height or Site Height tree age, whichever is associated with the 
leading species, is mandatory.  Additional ages may be required to determine 
whether or not a Tree is a Veteran relative to the age determined from the Top 
Height or Site Height tree.  Field counts are also required when the “Best Core” is 
disintegrating or rotten, or whorl counts are being used instead. 
 

9.11.  Field Age Core Length (mm) 
 

Measure the length of the core within which age can be counted if it is rotten 
and/or one is unable to approach the pith (CRC).   

 
9.12. Pith Y? 

  
Enter a “Y” if pith is included in the core. . If the crew chief decides that the core 
has hit the hardwood of the pith i.e. there is no actual pith on the core but the 
hardwood (dark ring) of the pith is believed to be present, then this is an 
acceptable core. This is called pith “Y” with a comment on the Age Core Data 
card.   
 

 
9.13.  Field Age Adjustment to Pith 

 
If in doing a field count, the pith is not included in the core,  estimate the 
additional years that you suspect should be included to hit the pith.  

 
a. Poor Count Y? 
 
If upon counting the ages twice, one of the ages is not within 4% of the other, do a 
third count.  If one count seems highly suspect then enter a “Y” next to that count, 
otherwise don’t enter anything here. 
 

9.14.  Best Core Y? 
 
Indicate which core is likely to provide the best estimate of age for the tree at a 
given height. 
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9.15.  Last “X” Years Increment (mm) 

 
If the core is rotten or decomposing measure the length of the core including the 
last 5, 10, and 20 years increment in the field.  This must be done for any core 
removed from the tree that is in the aforementioned condition, but the measure 
need be done only once, not twice (as is required when counting the age of cores 
in similar conditions). 
 

9.16.  Check Core Numbers 
 
This column is used to check (����) the core numbers to ensure that all of the 
labeled cores are correctly accounted for before leaving the plot. 
 

9.17.  Bark Thickness (mm) 
 
Record the bark thickness based on that measured when taking the increment core.  
A representative bark thickness must be measured on each tree in the field.  
Locate the core such that bark fissures are avoided so that a realistic thickness can 
be obtained.  Alternatively, one may wish to take a “short” core to obtain a bark 
thickness measure. 

 
10.  Tree and Crown Length 
 
The following provides an abbreviated version of one way in which “Tree Length” can be 
determined for trees with severe leans. 
 
In order to record the height on these trees as accurately as possible, the following 
methods should be followed on trees that have severe leans only.  Only measure and 
record the data required.  E.g. If ground is flat no slope % is required. 
 
‘Severe leans’ are described as trees that have more than a 14° lean from the vertical (less 
than or equal to 103% from the horizontal when viewed from the base of the tree).  Refer 
to “A Schematic Diagram Indicating How to Measure Lean Tree Lengths to Tree Top and 
Base of Live Crown” in Attachment B. 
 
 
Method 1:  For trees that can be measured directly for length, vertical height of tip above 
ground, bearing and tree slope percent record these measurements on the Tree & Crown 
Length Card.   
 
Method 2:  For trees that cannot be measured directly use the appropriate following 
procedures. 
 



   Lignum Ltd. - Mixed Spp Age Sampling  
 

October 2, 2002 32

(a) A “Slope Distance Base-to-tip” and “Slope % Base-to-tip” is determined by 
Observer 1 from the base of the leaning tree, at breast height, to the point 
“suspended” vertically below the tip of the tree, parallel to the slope. 

 
(b) A “Tree Slope % or degree” is taken from the base of the tree to the tip of the 

tree.  If degrees are used, record degree reading from horizontal in comments. 
 

(c) Use “Option 2” and “Equation 2” to estimate tree length, enter this figure in the 
“Tree Length” column in the “Tree Data” card while ensuring that the “Tree #” is 
correct. 

 
(d) A bearing (azimuth) is taken from the base of the tree following the general lean 

of the tree.   
 

These measurements can then be used to calculate an approximate length, the height 
above ground that the top of the tree is now, as well as the position of the tree relative to 
the base.  

 
11.  Top Height and Site Height 
 
At every plot center, a 5.64 metre radius plot must be established to measure Top Height 
and Site Height trees. 
 
The Top Height tree is that tree, regardless of species, in a 5.64 metre radius plot, that is 
of largest diameter in the plot.  It must also have suitable characteristics, as follows: 
 

(a) Crown Class 1 or 2 
 
(b) Free of major defects 

 
(c) Within 5% of the original height. 

 
If the largest diameter tree is found to be of unsuitable characteristics then there is no Top 
Height tree for the main plot.  The crew will proceed to establish an auxiliary Top Height 
plot as per the procedures described below. 
 
Site Height trees are represented by the largest diameter tree in the 5.64 metre radius plot 
for each of the major species, as defined in the prism/fixed radius stand structure plots 
(not the 5.64 metre radius plots).  Hence, one selects the major species (> 20% of the 
stand by basal area or volume) based on observations in the prism and or fixed radius 
plot, and then one finds the largest diameter tree representing that species in the 5.64 
metre radius plot; if that tree is of unsuitable characteristics (defined as for Top Height 
trees), then there is no Site Height tree for that species in the main plot.  If a Site Height 
and a Top Height tree are one-in-the-same, then the tree will be declared a Top Height 
tree.   
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If uncertain about the suitability of the Top Height or Site Height trees, measure them as 
though they were acceptable and provide a description as to why they are determined to 
be unsuitable. 
 

a. Establishing an Auxiliary Top Height plot. 
 

If there are no suitable Site Height nor Top Height trees associated with dominant 
species in the 5.64 metre radius plot, then move 11.28 meters to the North to 
establish a new 5.64 metre radius plot.  If the problem persists after relocating the 
plot then return to the old plot center and move 11.28 meters to the East instead, 
proceeding in a clockwise direction until a suitable Top Height or Site Height tree 
has been found for the leading species in the plot.  Make a note in the “Plot Data” 
card comments section that the 5.64 metre plot center was moved to obtain an 
acceptable Top Height or Site Height for the leading species in the plot. 
 
Note that Top Height or Site Height trees not within either the fixed radius or 
variable radius sample plots, should be numbered “95” to “99”, and an “O” 
entered in each of the “Variable Radius” and “Fixed Radius Plot” columns on the 
“Tree Data” plot card.   

 
12.  Deliverables 
 
For each plot the following deliverables will be submitted: 

1. Original field cards. 
2. Two copies of field cards in neatly labeled envelopes (one polygon per 

envelope). 
3. Two copies of the digital data on separate CDs. 
4. Labeled Age Cores packaged in clear plastic straws. 
5. Data Access Package (Revised access notes where applicable, Maps, 

color copy of air photo). 
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Field Cards 
 

1. Plot Data 
2. Tree Data 
3. Comments 
4. Increment Data 
5. Tree Length 
6. Lean Tree Guide 
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