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Introduction

Permanent Samples are established in namural stands to measure:
1. rates of growth,

2. mortality,

3. change in stand structure, and

4_ stand development.

We use the data collected to develop growth and yield models, validate site index curves,
and to provide a basis for further scientific studies.

Stands are selected for sampling by means of a detailed analysis of previous surveys by
the management unit. Natural samples should not be established in multi-layered stands
except in forest districts where this type of stand structure is prominent.

For a list of measurement standards see the “Standard of Measurement for Permanent
Samples” in Appendix 1.

Established samples must be classified ecologically according to Research Branch
specifications.

Since permanent samples are cost intensive, protecting them is of the utmost importance.
Using buffers, as illustrated in “Recommended Protection Buffers for Permanent Samples”
Appendix 19, is recommended.

Field Training

%

All personnel involved in establishing natural samples in the field should attend a short
training course on field procedures. Next, crews should work under the direct guidance of
senior personnel long enough to gain a full understanding of the different phases of the
work and to become efficient at collecting field measurements.

Selecting Natural Stands
1. Obtain the most recent forest cover maps and status maps and note the areas where you
might establish a natural sample.
2. Select stands that meet the following matrix cell stratification criteria:
» geographic area
« species
+ age class
« site index class
« density class.
3. Collect the latest air photos of the areas.
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4. Carry out field reconnaissance of the areas to ensure that:
+ the stands are relatively free of insects and disease
+  the stands are relatively free of injury, such as animal damage, and wind throw

« the portions of the stands that will contain the plot and buffer are relatively
homogeneous in species composition, age, aspect, density and top height.

Discard unsuitable arsas.

6. Assign a number to the selected samples. Consult the provincial sample list, which
enumerates samples consecutively by region and compartment. Assign the next
number available within the compartment. Do not assign the sample a number already
in use.

Further details on selecting strata are agreed to by the regional Inventory Officer and by
the Growth and Yield Section of the Resources Inventory Branch.

For a list of equipment used in establishing plots in natural stands, see the “Equipment
List for Permanent Sample Measurements” in Appendix 4.

Unsuitable Areas

In even-aged forests, examples of unsuitable areas are:
1. stands containing more than forty veterans per hectare
2. stands that are too small to accommodate the plot and buffer

3. stands that may be too old for at least two remeasurements

In all-aged or residual forests, examples of unsuitable areas are:
1. stands too small to accommodate a sample and buffer

2. stands in which site and species composition vary extremely

Locating and Marking Permanent Natural Samples

Describing Access and Location of the Sample
For the benefit of future remeasurement crews, describe in detail how to get to the sample,
and where it is located.

1. Start from an easily identifiable landmark that won't change during the ten years
between measurements. Examples: a bridge crossing, a main road junction.

2. From the starting point, travel to the sample. En route, note the distances to road
junctions, creek crossings, or other prominent features.

Describe the tie point. See “Choosing a Tie Point” in this chapter.

4. Describe the species, diameter and location of the tie tree. See “Choosing a Tie
Pomnt™ in this chapter.
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Choosing a Tie Point

1.

Choose a tie point, or reference point. The tie point should be a permanent
topographic feature distinguishable on air photos and on the ground. Examples: a
road junction, a bend in the road, a creek junction, a road crossing a creek.

Choose the tree closest to the tie point. This is your tie tree. Paint both sides of the
tree approximately 2 m above the ground in the direction of the tie line.

Nail aluminum markers over the paint. The aluminum plot markers are designed to be
used in all the growth and vield programs. Each marker is divided into three sections.
See “Tie Point and Plot Centre Aluminum Markers™ in Appendix 5.

Inscribe the following information in the middle and bottom sections of the markers:
+ the sample type (e.g., G for natural stands sample)

» the sample number

» the plot number (always 1)

« the region number

+ the compartment number

+ the bearing and distance to the plot

« the date the sample was established.

Mark the tie tree with two strands of plastic flagging tape, one above and one below
the aluminum markers.

Prepare a sketch showing the tie point, sample location, and other significant
topographic fearures, and attach it to the access notes.

Running a Tie Line from the Tie Point

Run the tie line from the tie point to the plot centre using a hand compass, a Suunto
clinometer and a measuring tape.

1.

On a set bearing, locate the boundary of the plot.

» The boundary must be at least 20 m, or the equivalent distance of the stand's top
height (whichever is greater), from the edge of the matrix cell type represented by
the plot. This is the plot buffer.

Follow the bearing set on the hand compass for the required horizontal distance.

Measure the slope with the clinometer and make the required correction for horizontal
distance.

Mark each side of the trees along the tie line with paint. As well, flag the tie line
often enough to be readily followead.
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Marking the Plot Centre

5z
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s
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Mark the plot centre with a tubular aluminum stake, driven into the ground for at least
half its length. This is the plot centre stake.

Build a cairn around the base of the stake to support it firmly.

For plots that will not be stem mapped. select three trees around the plot centre, and
record the bearing, slope and distance from the plot centre stake to the centre of each
tree. This will help future measurement crews locate the position of a centre stake that
has been pulled our.

Choose a large living tree close to the plot centre stake. This is the plot centre tree.
Nail two aluminum plot markers to the plot centre tree about 2 m above the ground.
Record the following information in the top section of each aluminum marker:

+ sample type (G}

+ sample number

»  plot number (always 1)

Record the following information in the bottom section of each alumimum marker;

= region number

+  compartment number

» date the sample was established.

If the plot centre is also the tie point for the next sample, fill out the middle section of
the aluminum marker.

Flag the plot centre tree with two strands of flagging tape, one above and one below
the aluminum markers, '
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Establishing Plots

A sample in a natural stand consists of one single circular plot. The radius of the plot is
measured from the plot centre stake. All trees of measurabie size inside the plot are then
tagged. See “Tagging Trees” in this chaprer.

Choosing the Plot Size

The objective of the sampling design is to obtain a sample uﬁng commercial and
non-commercial trees with a diameter at breast height (d.b.h.) of 4 cm or greater.

The plot size may vary to accommodate different stand densities. In those forest districts
with samples established in multi-layered stands, the plot size is selected based on the top
layer.

Choose the plot size to fit the stand's density — basic, open, or dense. Here are the radius
measurements (o use:

Stand Plot Size Radius
Basic 0.08 ha 1586 m
Open Stands 0.09 ha 16.893m
0.10 ha 1784 m
Dense Stands 0.07 ha 14.93 m
0.05 ha 13,82 m
0.05 ha 1262 m
0.04 ha 11.28m

Very Dense Stands

In very dense young stands, there may be few, if any, trees 4 cm d.b.h. or greater. Using
the maximum plot size would result in too many ingrowth trees of 4 cm d.b.h. or greater
in the future. For these stands, use the plot sizes 0.04 ha or 0.05 ha and ignore the
Minimuim ree requirement.

However, you must increase the sub-plot size to obtain a total of 110 trees for the plot and
sub-plot together, As a guide, for stands less than 41 years old with a density of 10,000
stems per hectare or greater, use the 0.04 ha plot size. For stands less than 41 years old
with a density between 3,000 and 10,000 stems per hectare, use the 0.05 ha plot size.

Example: If the plot has only 34 trees 4 cm d.b.h. or greater, make the sub-plot large
enough to include 76 trees less than 4 cm d.b.h. and at least 0.3 m in height.

For more information on sub-plots, see “Choosing the Sub-plot Size” in this chapter.
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Marking the Plot Circumference
1. Using a plot tape, measure the chosen plot radius from the plot centre stake.
+ On level terrain, hold the tape horizontally.

« On sloping terrain, hold the tape parallel to the slope, measure the slope with the
clinometer using the percent scale, and apply a slope correction to the radius. See
“Plot and Sub-plot Radii Slope Allowance for Natural Stands Samples™ in
Appendix 6.

2. Measure the plot radius a minimum of eight directions and mark the circumference
with plot string.

3. Check trees close to the circumference with the plot tape. These trees are called line
trees. Include line trees in the plot when at least half their base is inside the plot.

Dividing the Plot into Sectors

Dividing each plot into pie-shaped sectors simplifies tree numbering. The number of
sectors depends on the plot size and stand density. Eight sectors are usually sufficient,
however, twelve or sixteen may be necessary.

Sector 1 is always the first sector clockwise from north.

Tallying Dead Trees

Tally all standing dead trees at least 3 m high, by species and diameter. To tally by
diameter, use 5-cm diameter classes.

Here are examples of how to classify trees in 5 cm diameter classes:

d.b.h. Class
40-75em 5cm
7E-125¢em 10 cm
126-17.5cm 15em
17.6-22.5 cm 20 cm
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Tagging Trees

Once you divide the plot into sectors, tag all living trees that have a d.b.h. of 4 cm or
larger. Use round, blue plastic tags with white numbers from 1 to 300. Do not duplicare
tag numbers in a plot.

Tagging by Sectors

-
2

Start with sector 1. In this sector, affix the tags so that they face the plot centre.

Tag the trees near the plot centre first, then continue tagging outward by moving side-
to-side across the pie-shaped sector.

As you reach the circumference of sector 1, make the last sideways pass in the
direction of sector 2 so that the last tree tagged in sector 1 is as near as possible to the
first tree you will tag in sector 2,

Begin tagging sector 2. In this sector, affix the tags so that they face the
circumference, not the plot centre as in sector 1.

Tag the trees near the circumference first, then continue tagging inward by moving
side-to-side across the pie-shaped sector.

Make sure the last tree you tag in this sector is the one closest to the plot centre.

Repeat the procedures for sectors 1 and 2 for the remaining sectors. Remember that
tags in odd-numbered sectors face the plot centre while those in even-numbered sectors
face the circumference.

Attaching Tags to Trees

1.

Affix tags at breast height, which is 1.3 metre above the base of the tree on the uphill
side. Use a 1.3-metre long d.b.h. stick to measure the correct height. See
“Determining Breast Height™ in Appendix 9.

If abnormal swelling or branch whorls occurs at breast height, raise or lower the tag
by up to 5 cm.

Nail the tags to the tree:
» use 6 cm aluminum nails.
« drive the nail slightly upward so the tag hangs away from the tree

« drive the nail into the trunk just enough to hold the tag securely and yet allow for
radial growth.
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Tagging Forked Trees

Here are special rules for tagging forked trees:
1. Tag the stem as a single tree if
+ the fork occurs above 1.3 m

« the stem has a d.b.h. of at least 4 cm.

b

Tag each stem separately if:

« the fork occurs below 1.3 m

« two or more of the fork's stems have a d b.h. of 4 cm or greater.
Use consecutive numbers when you tag the stems, Record in the “Remarks™
section that these trees are forked together.

3. Tag the stem as a single tree if:

« the fork occurs below 1.3 m

« only one of the fork's stems has a d.b.h. of 4 cm or greater.

Measuring the Diameter of Trees Growing Together

To more accurately measure the diameter of trees that are or will soon be joined together
at d.b.h., use the *1/2 wrap” method. To do this, measure or estimate, as accurately as
you can, the diameter of each affected tree. Then, from the nail with the tag, measure half
of the diameter around the bole of the tree and place a second nail. Note in the remarks,
that these are “1/2 wrap” measurements. In the future, the distance between the two nails
will be measured and multiplied by two to arrive at the diameter of the tree.

“

Tagging Unusual Live Trees

Now and then you will find unusual live trees within a plot or sub-plot. Example: a tree
of taggable size growing on a tall stump too high to climb. Exercise good judgment in
these odd situations. Treat the above example like this:

1. Assign a tree number to the tree and attach the tag to the sump.
2. Estimate and record the diameter of the tree.

3. Note in the remarks, that you estimated the diameter.

4

Record any pathological indicators on the tree. See “Pathological Indicators™ in this
chapter.
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