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FORWARD  
 
As the Project Implementation Coordinator, I am pleased that we were able to 
achieve so much toward this project’s goals in one field season.  We started with 
a recognized silvicultural issue and the desire to collect relevant data through the 
establishment and cyclical remeasurement of long term monitoring plots.  From 
the initiation of this project, to the establishment of a number of field installations 
in cut blocks where the stocking survey densities exceed 10,000 trees per  
hectare. 
 
I wish to recognize the following groups and individuals. 
 
Licensee support 
Guy Burdikin, Silvicultural Forester, West Fraser Mills Ltd., Williams Lake Div. 
Tim Harding, Silvicultural Forester, Tolko Industries Ltd., Cariboo Woodlands 
Phil Winkle, FIA Coordinator and Project Manager, C&C Wood Products Ltd. 
Quesnel 
 
Ministry of Forests  
Guy Newsome – Silviculture Practices Forester, Southern Interior Forest Region  
Teresa Newsome – Research Silviculturist, Southern Interior Forest Region 
Catherine Bealle-Statland – Research Scientist, Stand Development, Research 
Branch 
 
Other Ministry of Forests support came from: 
Ralph Winter, Forest Practices Branch and Jim Goudie, Wendy Bergerud and  
Rob Brockley,  Research Branch 
 
Field crew 
APC consulting, who did the field installations with changing ‘goalposts’ and who 
helped to complete this manual through their comments and the writing of 
Attachments C and E. 
 
Field support 
David Jack and Barney’s Resort owners at Puntzi Lake. 
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Project Background 
 
There is a concern in the former Cariboo Forest Region that the current analysis 
done with TIPSY and TASS does not well address the reality of the natural 
regeneration pattern for lower site index pine stands that re-establish at high 
density.  Pine stands on lower sites have less moisture available and suffer from 
poor crown closure.   
 
Foresters are interested in understanding how these sites grow, and to get data 
on height repression and mortality.  Through a dialogue between Ministry of 
Forests staff at the Regional and Branch levels and representatives of the local 
Licensees, it was decided that a constructive step to address this information gap 
would be to establish monitoring plots in the population of interest, since none 
currently exist.  A range of stand densities would need to be targeted.  These 
installations would ideally be remeasured every 5 years.  
 
A sampling plan was developed, designed to identify the project’s framework and 
support the analysis process.  One of the initial steps was to identify the 
population of interest for the monitoring plot locations.  It was initially decided to 
use ‘Results’ for data, as well as silvicultural surveys from Licensees and BCTS 
that are not in the system.  Blocks where regeneration cruises indicated 
countable stems in excess of 10,000 trees per hectare were targeted.   
 
For the analysis, the strata may be grouped as ‘high’, ‘medium’ and ‘low’ overly 
dense sites, with numbers defining each of these strata.  Initially, the prelocation 
goal was to fill in a matrix with countable stems by 5,000 tree blocks (starting at 
10,000 trees) and by BEC.   Using a population identified for the project, the 
proposed sample locations (which may be called ‘polygons’ or ‘openings of 
interest’), have been investigated for their ‘fit’.  It is in these openings that a 
permanent ‘paired plot’ have or will be located.   
 
This protocol document will describe the field establishment phase of this project.  
From the pre-location step to the establishment of the ‘paired’ plots (one treated 
(thinned) and one untreated plot) in selected harvest blocks to the data collection 
in Year 1 and suggested data collection at subsequent measurement intervals. 
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Project Terminology 
 
The following list includes some key terminology that will be used for this project. 
 
1.  ‘Treated’ plot is the thinned plot 
2.  ‘Pre-treatment’ refers to the plot that will be thinned, prior to thinning. 
3.  ‘Untreated’ plot refers to the plot that is not thinned and might be thought of as 
the ‘control’, although it is not a control in the true scientific sense. 
4.  The 3.99 m radius plot will also be referred to as the ‘Subplot’. 
5.  The 9.77 m. radius plot will be referred to as the ‘Main plot’. 
6.  For the density plot measurements that occur in the Subplot, there are 2 
height strata: 
 0 = small trees from 10 cm up to 1.29 m. 

1 = trees 1.3 m and greater, with no diameter or height limit. 
 
Plot location 
 
The pre-location reconnaissance step for this phase of the project was lead by 
the Project Implementation Coordinator.   It is an essential first step, prior to the 
start up of work by the Mensuration crew.  Since the project plan requires the 
establishment of ‘paired-plot’ samples in each block, (one for the ‘untreated’ plot 
and one for the ‘treated’ plot), two ‘similar’ areas must be identified in each 
polygon.  The definition of ‘similar’ is two locations centered on regeneration-type 
plots, with a countable tree range within 20% of each other.  The plot centres 
must be separated by a minimum of 60 metres. 
 
A detailed step by step outline of the Pre-location Process is appended to this 
document in Attachment B. 
 
Following the identification of the sample locations, the Mensuration crew installs 
most of the permanent markers in each block prior to the data collection.  This 
includes the wooden Tie point stakes and the plot buffer corner metal stakes.  
The plot buffer is 60 meters by 60 meters.   For the treated plot, this entire area is 
thinned once the ‘pre-treatment measurements are completed.  A similar size 
plot is created around the untreated plot as a buffer.   
 
It is important that these blocks are identified for the Licensees to protect 
the plots from potential silvicultural work such as thinning that could occur 
outside of these areas. 
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Plot description 
 
Similar to Growth & Yield (G&Y), this Monitoring inventory will use a fixed radius 
circular plot.   Sampling will be done using a variation on the ‘Change Monitoring 
Inventory’ protocol.  It has many advantages, including the following: 
 
1.  Established protocol, with some options for adding, deleting or altering data 
collected. 
2.  Supported by a data input program – TimVeg 
3.  Supported by a data compilation program 
4.  Rigorous methodology that should permit a competent research-quality 
measuring crew to return at regular intervals without interim maintenance. 
 
For the plot layout described below, the RISC Procedures Manual “Change 
Monitoring Procedures for Provincial and National Reporting”, Version 1.4, March 
31, 2005 is being used as a guideline.  Variations have been adopted based on 
suggestions from Ministry of Forests Research staff at the Branch and Region, 
regarding data requirements.  The RISC procedures can be reference on the 
Internet at:  http://srmwww.gov.bc.ca/risc
 
 
Plot design 
 
The plot is circular in design.  The Main plot radius is 9.77 m (0.03 ha or 300 m2).   
Trees to be tagged are selected using height criteria.  The plot tagging pattern 
follows the method used in G&Y Permanent Sample Plots (PSPs).  The circular 
plot is divided into 6 tagging sectors, with the numbering of the sectors starting 
from the north (360 degrees), every 60 degrees.  The site trees are selected from 
the 3 ‘site sectors’.  These are 0.01 ha plots in area, and divide the circle into 3, 
every 120 degrees from the north.  To provide some idea on stem distribution, in 
addition to the tagging sector, trees will be identified according to their location in 
the ‘nested’ plots (S=3.99 m. Subplot and M=9.77 m. Main plot). 
 
Trees are tagged at dbh, where possible.  Working with the crews, they have 
demonstrated the use of stapling tags to approximately 2 cm and larger trees on 
‘zap straps’.  Smaller trees are tagged with the strap attached around the bole. 
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N 

Main plot: 
for tagged trees. 9.77 m 

Nested plots: 
5.64m radius “top height”, 
3.99 m radius Subplot for 
“density” and 1.3 m ht. 
tagging limit for untreated 
plot

The diagram illustrates that there are 3 ‘nested’ plots where the following will 
occur: 
 
In the treated and untreated plot, 

• The 3.99 m radius Subplot is where density counts occur.  Measurements 
on this 0.005 ha or 50 m2 plot will be described in the “Plot 
Measurements” section of this document. 

• ‘Random’ heights and ages are also measured from within the 3.99 m. 
radius plot. 

• The 5.64 m. radius plot or 0.01 ha (100 m2) is the plot for Top Height tree 
selection. 

• The 9.77 m radius Main plot is where the Site Trees are selected from.  
The first and, if present, second species trees will be selected from each 
of the three 0.01 ha Site Sectors. 

 
In the untreated plot, 

• 3.99 m radius Subplot – Trees in the untreated plot are tagged for heights 
1.3 metres and greater. 

• 3.99 to 9.77 m radius ‘ring’ of the plot – trees are tagged 2.5 metres and 
greater in height. 

 
In the treated plot, 

• trees 1.3 m in height and greater are tagged from the entire 9.77 m radius 
plot. 
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Mechanical thinning occurs on the treated plots.  ‘Crop’ trees that might better be 
described as ‘early dominants’ with be identified and left based on a 1.5 metre 
spacing or 4,000 trees/hectare.  These tagged trees are measured and their 
development followed over the life of the study.  (Actual thinning in these stands 
will result in a density of 3 to 5,000 trees/hectare.) 
 
Through discussions with G&Y and Research personnel, an ideal target number 
of tagged trees at the installation phase for permanent sample establishment is 
100 trees.  In this population, to retain consistency of methodology for the field 
work and analysis, with tree height as the critical factor, this may not always be 
possible.  On the untreated plots, the acceptable tagged tree number may reach 
500 trees, dependent on tree heights.    On the treated plots, the size and 
spacing should result in a maximum of 150 tagged trees when all of the trees 
remaining reach the tagging height minimum. 
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Plot Measurements 
 
For the density plot, there are 2 strata to be counted: 
0 = small trees from 10 cm up to 1.29 m. 
1 = trees 1.3 m and greater, with no diameter or height limit. 
 
In Year 1, the treated plot has a series of measurements completed prior to 
thinning, so that the plot can be ‘characterized’ and the similarities between the 
treated and untreated plots at the time of the project’s establishment are clearer. 
 
In the pre-treatment plot the following occurs: 
1.  tally trees in the “0” range in the 3.99 m radius plot 
2.  measure the height of the first 20 trees in the “0” range in Tagging Sectors 1 
and 3 (to a total of 40 trees) 
3.  tally trees in the “1” range in the 3.99 m. radius plot 
4.  measure the height of the first 15 trees in the “1” range in Tagging Sectors 1 
and 3 (to a total of 30 trees) 
5.  count 2 ages in the “0” range 
 
In the “post treatment“ (thinned) plot: 
1.  tally trees in the “0” range in the 3.99 m. plot 
2.  measure the height of the first 20 trees in the “0” range in Tagging Sectors 1 
and 3 (to a total of 40 trees) 
3.  count 2 ages in the “0” range population 
4.  tag and measure all attributes for all trees greater than 1.3 m. in the entire 
9.77 m radius plot.  Record attributes on the Tree Details card. 
 
In the untreated plot: 
1.  tally trees in the “0” range in the 3.99 m. plot 
2.  measure the height of the first 20 trees in the “0” range in Tagging Sectors 1 
and 3 (to a total of 40 trees) 
3.  count 2 ages in the “0” range population 
3.  tag and measure all attributes for all trees greater than 1.3 m. in the 3.99 m. 
radius plot 
4.  tag and measure all trees 2.5 m and greater in the 9.77 m. radius plot. 
 
In both the Untreated and Treated (post-thinning) plots: 
1.  Stem mapping is being used in this application to ‘describe’ and help to 
relocate the plot centre.  Select three (3) trees, ideally in a triangular 
configuration.  Bearing and distance are recorded to the nail inserted in the 
centre of the tree, at the side. 
2.  Top Height – largest dbh tree in 5.64 m. radius plot.  (All species, 1.3 m or 
greater in length.) 
3.  Site Heights – largest dbh in each Site Sector (first two species, 1.3 m or 
greater in length) 
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4.  18 ages – ‘tagged’ trees (1.3 m. or greater in height).  If these are not present, 
choose a range by height class of whatever is available. 
 
Tree attributes to be recorded 
 
At a minimum, the following attributes are to be measured or identified and 
recorded for the tagged trees: 

• Number 
• Species 
• Diameter – Measured at breast height, so only measure for the trees 

reaching this level.  (For example, trees approaching 1.3 -1.4 may not be 
possible due to bud swell.)  Calipers may be used to obtain this 
measurement.  It will be taken to the nearest mm. 

• Crown class 
• Tree length – To the nearest cm, top of bud 
• Height to live crown.  In an attempt to minimize subjectiveness in the 

measurement, measure to the lowest single live branch (like G&Y).  Since 
we are measuring small trees, record to the nearest cm. 

•  Pathology – Loss indicators and damage agents  
• Top height tree – The largest diameter tree in the 5.64 m. radius plot.  

Must be dominant or codominant. 
• Site trees – The largest leading and second species trees in each 0.1 ha 

‘site sector’ of the Main plot.  (There are 3 sectors.)  These trees must be 
dominant or codominant.  In the CMI plots completed across the province, 
there has been a ‘drop down’ procedure to choose the largest diameter 
suitable trees.  In the MoF procedure, dropping down is not allowed.  The 
largest diameter tree is selected, but it is indicated on the cards that it is 
‘not suitable’.  For this project we are unlikely to have a second species. 

• Density plot – Trees are tallied and heights measured as previously 
described, by two classes. 

• Crown width, north to south and east to west 
• Branch basal diameter – For the branch facing plot centre, nearest, but 

below dbh.  One radius on the branch is fine, since branches on trees this 
young are pretty much circular. 

• Age.  Ages will only be expected on conifers.  Measure by counting 
whorls.  The thinner should try to provide some supplementary data to the 
mensuration crew by counting some of the ages and doing some 
checking of pith in each block.  The ages that are measured include: 

1.  In the density plot, along with the height, the age of two trees, possibly the 
first tree in Tagging Sectors 1 and 3 in height class 0. 
2.  Another 18 ages chosen to give a ‘range’ of ages for the diameter range. 
3.  Ages are counted for the Top Height and Site trees. 

• Tagging sector and Site sector 
• “nesting location’ – Record where the tree falls in the plot i.e. 3.99 m 

radius Subplot  radius or 9.77 m. radius Main plot. 
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Attachment A 
Pre-location Crew and  
Field Measuring and Thinning Crew requirements 
 
Overview Map Products and Packages  
 
In the project planning stage, the crew requires the following to support their 
access to the samples and to provide a record of the sample locations for the 
project’s files: 
1.  Overview map and possibly an orthophoto showing the entire sample 
locations – This map’s scale will be dictated by the extent of the project’s area.  If 
an Ortho is produced, it would be at similar scale. 
2.  1:20,000 forest cover maps for each basemap involved.  (optional) 
3.  Orthophoto of opening – scale – 1:10,000. 
4.  Development plan maps to help with access.  (optional) 
 
Since the Pre-location Crew is working ahead of the measuring crew, the access 
notes should be available for the Measuring and Thinning Crew. 
 
Materials required for sample establishment  
 

• wooden stakes for tiepoints 
• metal plaques for tiepoint stakes 
• metal stakes for plot centre and corners 
• flagging and paint – some G&Y flagging 
• G&Y number tags - 1-500.  Several 501-600 sets + for future 

measurements 
• Aluminum nails 
• Zap straps to attach number tags to trees 
• Vegetations Resources Inventory plot cards or alternate data entry card 
• Lined rite-in-rain sheets for any additional measurements (i.e. density) and 

notes 
 
The Measurement and Thinning crew requirements 
 

• GPS unit 
• Basic measuring equipment including dial calipers 
• Height measuring pole 
• Thinning/Brush saw 
• stapler 
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Attachment B - Maximum Density Plot Pre-location process 
 
1.  Office 
 
Ortho photos will be obtained for each block containing potential ‘paired’ plot 
locations. 
 
NOTE:  Due to the biased nature of the plot locations, there is a likelihood that 
the densities achieved for the paired plot will exceed the density suggested for a 
block by the regeneration survey.  The regeneration survey reflects more of an 
average for the entire block. 
  
2.  Field 
 
The pre-location crew will be made up of the Project Implementation Coordinator 
and another competent support person.   
 
The pre-location crew will be looking for homogeneous regenerated areas in the 
block, and avoiding gaps or openings created by roads and landings in the 
‘treated’ or ‘untreated’ area.  The crew will conduct a density assessment at 
random locations in the block, following the silvicultural survey method.  This 
involves selecting crop trees at a 2.0 m spacing to establish the median height in 
the 3.99 m. radius regeneration plot,  then tallying the ‘countable height’ trees in 
the plot. 
 
The crew will be looking for two ‘similar’ density plots in the block.  By ‘similar’ we 
mean falling into a range of within 20% countable stems per hectare. 
 
If the location proves to be a poor ‘pairing’, the pre-location crew will move 
throughout the opening in a systematic way.  At each stop, a 3.99 m. radius 
density plot will be completed, until a pair of plots is located for the block.  
 
Using a GPS, the UTM’s for the ‘paired’ plot centres will be recorded.  The 
decision of which location will be the treated plot will be decided randomly i.e. by 
a coin toss, by the mensuration crew.  The decision at the prework was to go 
to the first plot in a block, do a coin toss and if it is heads, that plot will be 
the treated plot. 
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Field Procedures / Steps 
 
1)  Walk through the block to get an impression of stand variability. 
 
2)  Identify several potential locations of plots. 
 
3)  At each location, put in the Integrated Plot Centre (IPC) pin. 
 
4)  Get the GPS location of the IPC pin.  Use the averaging feature for 200+ 
points, and record the co-ordinates. 
 
5)  Mark the boundary of the 3.99 m. plot.  Paint is the easiest method, walking 
the perimeter with a plot cord and painting on the ground. 
 
6)  Mark the well-space trees.  (Laying ribbon on selected trees does a good, 
temporary job on this.) 
 
7)  Lay out tapes or rope to divide the plot (north-south, east-west), to make work 
more manageable.  (In more dense plots you may even want to sub-divide the 
quadrants.) 
 
8)  Record the heights of the well-spaced trees. 
 
9)  Determine the median height. 
 
10)  Calculate the countable height: 
 - use 50% of the median tree height if it is greater than or equal to 2 m. 
 - use 30% of the median tree height if it is less than 2 m. 
 
11)  Do a countable tally (# of trees tallied in 3.99 m radius plot X 200) 
 - divide quadrants using cord 
 - looking for ‘pair’ of plots with countable number that is within 20% of 
each other.  Ideally, can do this by choosing a maximum of 3 discrete locations in 
the block and usually you will find two of these locations have a density within 
20% of each other. 
 
12)  Once two locations are identified in the block, take the following photos at 
each: 
 - IPC with ID card in view 
 - IPC to north 
 - IPC to south 
 - North to IPC 
 - South to IPC 
 
13)  Clean up gear. 
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14)  Flag centre of each plot, including: 
- licence, cut permit, plot number, date  

 
15)  Establish Tie point.  If areas are not too close, may want a separate Tie point 
for each plot centre. 
 - GPS (average 200 + readings) – Record GPS coordinates. 
 - Flag, including the following Identify information: 
  - licence, cut permit, date, bearing and distance to plots 
 
16)  Mark overall plot information on spreadsheets for project and make sure 
Access notes are completed for each block in the study. 
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Attachment C - Detailed Procedures for Mensuration Crew  
 
Installation of Tiepoint stake(s) 
 
Install and point the wooden stakes for the plot Tiepoint(s) in the location(s) 
indicated by the Pre-Location crew.  Marking on the metal plaques on the stake 
should include: 

• installation number and plot number 
• date 
• bearing and distance 

 
Establishing buffer for both Plots (Treated and Untreated) 
 
A 60 X 60 m buffer must be established around the 9.77m radius plot.  
1. Place an aluminum pin at each corner of the buffer and paint orange. 
2. Flag buffer boundary with G&Y ribbon. 
 
Dividing the Plot into Sectors 
 
Divide the plot into 6 pie-shaped, 0.005ha (60 degrees tagging sectors). These 
tagging sectors are later combined into pairs in order to have 0.01 ha quadrants 
[site sectors] for the selection of site trees. 
 
Tagging Trees 
 
1. Untreated plot 

 Tag all living trees that have a 1.3m height and greater within the 3.99m 
radius sub-plot, and trees with a 2.5m height and greater between the 
3.99m and 9.77m area with the exception of Top height and Site height 
trees which may be smaller than 2.5m in height as they will be tagged 
according to their diameter and not their height (but must be greater than 
1.3m in length). At establishment always start with TREE #1. Do not 
duplicate tag numbers in a plot. 

 
2. Treated plot 

 Tag all living trees that have a 1.3m height and greater within the 9.77m 
area. At establishment always start with TREE #1. Do not duplicate tag 
numbers in a plot. 

 
Attaching Tags to Trees 
 
Attach tag at breast height. Breast Height is 1.3m above high side measured 
parallel to the tree bole.  
 
Note:  There is a tolerance of 5 cm above or below breast height to account for 
branch whorls or abnormalities that would affect the true diameter of the tree. 
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 If tree is greater than 2cm DBH a “zap strap” with tag using a 9/16” staple 
 If tree is smaller than 2cm DBH attach tag with “zap strap” around the bole 

of the tree below the highest branch whorl making sure tag will remain for 
at least 5 years and will not girdle the stem. 

 
Tagging forked trees 
 
Always tag as a single stem even if fork occurs below 1.3m. Choose the tallest 
stem for tagging. 
 
Diameter 
 
Record the diameter at breast height to the nearest mm using calipers when tree 
diameters are too small for a d-tape or when needles are present. Record as an 
“E” estimated diameter for trees with minor sweeps or crooks. 
 
Note: Due to bud swell, it may not be possible to measure a diameter on trees 
that are exactly 1.3m in height. Record them as “1” in the dot tally. 
 
Near Tree 
 
Record the nearest tree number if tree is out of sequence. 
 
TREE LENGTH 
 
Measure the length of each tree to the TOP OF THE BUD. If the tree has a minor 
sweep or crook record as an “E” estimated length (height). 
 
Procedure 
 
1. For trees 10cm-1.29m in length measure the length of the tree from the ground 
level on the high side along the stem to the top of the bud and record length to 
the nearest cm. 
 
2. For trees 1.3m and greater measure the length from breast height to the top of 
the bud and add that length to the 1.3m (breast height), record length to the 
nearest cm. 
 
Note: If the field crew’s height measuring device can easily be used for longer 
tree lengths, the two-step procedure indicated above in #2 may not be 
necessary. 
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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 crown base is normally the location on the stem where 
the first contiguous live branch occurs (if there is two or more branch 
whorls missing it is not considered contiguous).  Inventory Branch’s 
contiguous Live Crown definition discounts the odd lower or epicormic branch. 
 
Crown width 
 
Record the crown width from north to south and east to west to the nearest cm. 
 
Branch Basal Diameter 
 
Record the diameter of the branch nearest but below DBH facing plot centre to 
the nearest mm. If the branch below DBH is not facing plot centre than record the 
diameter of the one that faces the most towards plot centre and is below DBH. 
 
Recording Age Tree Data  
 
Top height      largest DBH tree in the 0.01 ha plot measure within a 5.64 m 

radius of                     the plot center. Greater than 1.3m in height, 
dominant or co-dominant and must be alive. 

 
Site height largest DBH tree in each 0.01 ha quadrant of the 9.77 m plot. 

Greater than 1.3 m in height, dominant or co-dominant and must be 
alive. 

 
Note: In some cases the Top height and the Site height tree will be the same 
tree. 

 
Range tree choose 18 trees within the 9.77m plot across a range of diameters 

and heights from smallest to largest.   
 
Two additional ages from trees 10cm – 1.29m in length will be recorded from 
within the 3.99m sub-plot. 
 
Procedure for Direct Measurement of Small Tree Ages 
 
1. Count the whorls for the entire tree. 
2. To confirm the age of the tree, choose a tree of a similar height and diameter 
outside of the plot. Cut the tree just above the root collar and count the rings. 
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Pathology 
 
Scars, forks, crooks, dead tops and broken tops will be recorded only as present 
and marked with an “X”. 
 
Assessing Damage Agents and Severity 
 
In some cases it will be recorded on individual trees but most of the time will be 
noted in a general manner (i.e. DSG SC present in plot). 
 
Recording Tree Sector Numbers 
 
All trees will have the Tagging Sector number and Site sector number recorded. 
 
Recording Tree Location 
 
All trees will be recorded according to their location. S = sub-plot tree is in the 
3.99m plot and M = main plot tree is in the 9.77m plot. 
 
Density Plot  
 
A 3.99 m fixed-radius density tree plot will be established. 
 
Procedure 
 
Treated plot 
Pre-treatment 
Count the live trees, taller than 10 cm. Tally the total number by species and by 
length classes.  These trees must have their point of germination within the fixed 
plot radii to be measured as “in” trees. There are two length classes the “0” 
(zeros) 10 cm – 1.29 m and the “1” (ones) 1.3 m and greater.  Record the length 
of 40 “0” and 30 “1”. Record the age of two “0”.  
 
Post-treatment 
Count the live trees, taller than 10 cm – 1.29m. Tally the total number by species.  
These trees must have their point of germination within the fixed plot radii to be 
measured as “in” trees. There are two length classes the “0” (zeros) 10 cm – 1.29 
m and the “1” (ones) 1.3 m and greater. Record the length of 40 “0”. Record the 
age of two “0”. Tag the 1.3m (“1”) and greater; record all attributes and record 
them as “S” (Sub-plot trees).  
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Untreated plot 
Count the live trees, taller than 10 cm-1.29m. Tally the total number by species.  
These trees must have their point of germination within the fixed plot radii to be 
measured as “in” trees. There are two length classes the “0” (zeros) 10 cm – 1.29 
m and the “1” (ones) 1.3 m and greater. Record the length of 40 “0”. Record the 
age of two “0”. Tag the 1.3m (“1”) and greater; record all attributes and record 
them as “S” (Sub-plot trees).  
 
Stem Map 
For both the treated plot, post treatment and the untreated plot, 3 trees will be 
stem mapped to help to relocate the centre of the plot. 
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Attachment D – Header and Tree Details Cards 
 
Detailed data collection discussion, according to VRI cards used for data 
collection.  The crew will primarily be using the Tree Details card (8) and 
columns will be changed to fit our data recording needs as per card 
illustrated.  Additional loose leaf waterproof lined pages will be used to 
record additional plot data such as the density plots’ information. 
 
For subsequent field seasons, a project specific set of cards may be 
developed. 
 
Crew Note:  When assessing data to collect, remember the objective – 
monitoring tagged trees and density. 
 
Card Type:  Header Card (CH) – Figure 1 
 
Data Type: 
Sample Identifier and Sample Location 
Indicates the sample number, type, field crew and sample location information 
 
Data Fields: 
CH 
Project Identity, Sample Number, Plot Type, Measurement Date, Field Crew and 
any comments the pre-location and field crew feels are pertinent to the general 
sample establishment. 
Plot type for thinned plot will reflect initial, pre-thinning and post-thinning - 
Character 1 
M=Management level monitoring sample 
Character 2 
O=original 
R=remeasurement 
A=audit 
M=matching 
Character 3 
1= first measurement 
2=second measurement 
and so on 
For the establishment, the crew will record MO1.  Next measurement cycle 
would be MR1.   
Access notes on the reverse side of the card.  Will be recorded from a ‘known 
location’ that is permanent since these are monitoring plots. 
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Figure 1:  Header Card 
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Card Type:  Tree Detail (TD) – Figure 2 
 
Data Type: 
Details of the trees selected in the Plot 
Indicates the data collected in the 9.77 metre radius tree plot. 
 
Data Fields: 
Project Identity, Sample Number, Plot Type and Measurement Date 
Plot Size – For this work, the plot radius is a 9.77 metre fixed radius plot. 
Tree number – The tree identifying number 
Tree species – three-letter species code 
Live/Dead, Standing/Fallen indicator – Indicates if the tree is live or dead, 
standing or fallen.  (Only Live, standing trees will be selected at the initial 
measurement phase.)   
DBH – Record if there is a diameter at breast height, using calipers, to nearest 
cm. 
M or E – Indicate if diameter recorded is measured or estimated.  (Ideally, where 
possible this would be measured) 
Nr Tree – Where critical or helpful, crew will indicate Near Tree number. 
Tree length – the length of the tree in cm. 
M or E - Tree length measured or estimated indicator.    (For this project, 
measured unless circumstance that has note to explain.) 
Crown class – Dominant, Co-dominant, Intermediate or Suppressed 
Height to live crown – The height from the ground to lowest continuous live 
branch, to cm. 
Crown - North/South - East/West (measured in cm) 
Branch Basal Diameter - mm 
Age 
Pathology codes – indicate presence for: 
SCA – scar 
FRK - fork 
CRO - crook 
DTP – dead top 
BTP – broken top 
Reason for Age – Site tree or Top height tree or ‘Range’ tree 
Damage Agent  
Severity 
Tagging Sector  
Site Sector 
Location in plot – Subplot or Main plot 
 
Data recording sheets 
Loose leaf sheets are used to record the density plot details.  A separate set will 
be kept for the untreated and treated plots.  This includes the dot tally, heights 
and ages.  Stem mapping will be included on this record, as well as any 
additional plot information.  
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Figure 2:  Tree Details Card 
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Attachment E 
CREW CHECKLIST 

(October 7, 2005 edition) 
TIE POINT 

 Plaques with Inst.#, Date, Plot #, distance and bearing to plot centers on both 
sides of painted (orange) stakes. 

 
TREATED PLOT (SPACED) 
 
PRE-TREAT 

 4 corner pins painted (buffer) 
 1 center pin painted w/cairn 
 60 m X 60 m Buffer flagged G&Y ribbon 

 
SUBPLOT (3.99 m radius) 

 Dot count for “0” (10 cms.-1.29 m) & “1”(1.3 m & greater) 
 40 hts. “0” 
 30 hts. “1” 
 2 ages “0”  

 
POST-TREAT 

 Stem map 3 tagged trees to center pin. When possible, insert an aluminum nail 
at the centre of the tree on the side of the tree (nail is placed at a 90 deg. angle 
to the line from the tree to the plot pin). Measure and record the azimuth (nearest 
degree) and distance (.01m) from the Plot Centre Pin to the nail. 

 
SUBPLOT (3.99 m radius) 

 Dot count for “0”  
 40 hts. “0” 
 2 ages range 10 cm – 1.29 m 

 
MAINPLOT (9.77 m radius) 

 Tag 1.3 m in height and greater (ALL TREES). Record tree attributes 
 Top Height; largest DBH in the 5.64 plot radius; (all species, greater than 1.3m) 
 3 Site Heights; largest DBH per SS (greater than 1.3m) 
 18 ages; range 1.3 m – greater (when they are present.) Otherwise choose a 

range by height class of whatever is available.  
 
 
UNTREATED PLOT 
 

 4 corner pins painted (buffer) 
 1 center pin painted w/cairn 
 60 m X 60 m Buffer flagged G&Y ribbon 
 Stem map 3 tagged trees to center pin. When possible, insert an aluminum nail 

at the centre of the tree on the side of the tree (nail is placed at a 90 deg. angle 
to the line from the tree to the plot pin). Measure and record the azimuth (nearest 
degree) and distance (.01m) from the Plot Centre Pin to the nail. 
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SUBPLOT (3.99m radius) 
 Tag 1.3m – greater. Record tree attributes 
 Dot count for “0” 
 40 hts. “0”.  
 2 ages “0”. 

 
MAINPLOT (9.77 m radius) 

 Tag 2.5 m in height and greater. Record tree attributes 
 Top Height; largest DBH in the 5.64m radius (all species). Greater than 1.3m 
 3 Site Heights; largest DBH per SS. Greater than 1.3m 
 18 ages; range 1.3 m – greater (when they are present). Otherwise choose a 

range by height class of whatever is available.  
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