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leaders of trees that have been severely
browsed, for example, tag as a tree only the
tallest leader. This rule, however, only applies
if the main leader is less than 2.0 cm d.b.h,
See Appendix 8-6 for further explanation.

Now and then, unusual live trees are
encountered within the sub-plot. Special rules
apply to the measurement of the height of these
abnormal trees that are less than 2.0 cm d.b.h.
(see Appendix 8-6).

Stand Structure

Stand structure is the physical arrangement or
pattern of organization of the stand. Stand
structure is described and classified according
to recognizable differences in age and in
height.

The stand structures recognized are:
A. Single layer

1. Simple structure (even age, even
height)

a) Without veterans
b) With veterans

2. Complex structure (uneven age, uneven
height)

a) Without veterans
b) With veterans

B. Multi-layer

A multi-layered stand has two distinct
layers:

1. Layer 1 (top layer)

2. Layer 2 (bottom layer)

For further details on stand structure, see
Appendix 8-11.

For each tagged tree, identify the layer to
which it belongs. For single-layered stands,
leave the layer column (column 65) blank
(including veterans) as 1 is assumed for trees in
the main stand and tree class 5 identifies the
veteran layer. For multi-layered stands, record
the layer code for each tagged tree in column
65: codes 1 and 2 for layer 1 and layer 2,
respectively.

Sample Trees

Sample Trees for Age

As a result of changing to top height and breast
age for site determination, breast height ages
are required for the top height trees (i.e.,a °
one-time measurement).

In even-aged stands (pure and mixed) average
age is determined by boring the 100 largest
diameter trees per hectare (if suitable for height
measurement, see Sample Trees for Height in
this section) of the leading major species on the
sample (see Figure 1). For example, on a

0.1 ha sample size, the ten trees (of the leading
species) of largest diameter in the sample
would represent the 100 largest diameter trees
per hectare whereas the five largest diameter
trees (of the leading species) in a 0.05 ha
sample size would represent the 100 largest
diameter trees per hectare. A major species
comprises 20 percent or more of the gross
sample volume.

Ages for sample mean age calculation are to be
taken on top height trees and only top height
trees even if some cores have rot. Use the
estimated age of cores with rot (if top height
trees) in the mean age calculation.
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Figure 1 Sample iree selection in a single-layered, simple stand

A field estimation of stand composition is
needed in order to select the proper number of
sample trees. The recommended method (if
composition from the volume summary is not
available or if there has been a substantial
change in composition) to do this is the
following 50% rule:

1. Calculate the total number of stems in the
sample that are + 4.0 cm in d.b.h.
excluding vets. If the stand is very young,
use + 2.0 cm d.b.h. or 1.3 m in height.

2. Starting with the largest diameter trees, do
a simple dot tally by species, until at least
50% of the total (from step 1) number of
stems are included.

3. Total the above by species and all species.

4. Divide the total of each species (in step 3)
by the grand total of all species (in step 3)
in order to arrive at an estimated species
composition.

Consider the full range of tree diameters to
satisfy top height for sample sizes larger than
0.1 ha but measure only the height of ten of
them. For example, on a 0.2 ha sample size,
out of the twenty trees of largest diameter
representing top height, measure only every
second tree.

Owing to the long time between establishment
and present measurements, succession is now
becoming visible in some experimental plots. If
the stand structure has changed from a single-
layered, simple structure to a multi-layered
stand structure see the Sub-plor and Tree Count
section of this chapter. Select sample trees for
age as above for each layer. The top height
method for determining site index is more
suited to even-aged stands. However, for
simplification, select age sample trees for both
layers of a multi-layered stand using the top
height requirements as above. Figure 2
illustrates the basis for sample tree selection in
a multi-layered stand.
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Bore trees selected for age at 1.3 m (breast
height) above the germination point. Half the
cores taken must include the pith. If the pith is
included, record "Y" in the pith column of the
growth sample record sheet. If the pith is
missed by more than an estimated three years
on a tree under 100 years old, or by five years
on a tree over 100 years old, then rebore the
tree. Count ages in the field and record them
on the field sheet. Then measure the radial

Sample tree
Selection zone (top layer)

Crown closure

If any sample tree has rot, count the rings on
the portion of core that is sound, estimate the
number of years in the rotten portion, add the
number of years in the sound portion to the
number of years in the rotten portion and
record the total breast height age in the boring
age section (columns 46 to 48 of card type 4)
of the field record sheet. Record "R" for rot in
column 56 of the field record sheet (card

type 4).

| ‘
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Figure 2 Sample tree selection in a multi-layered stand

increment for the last 10 and 20 years (to the
nearest millimetre) and record the
measurements in the radial increment section of
the growth sample record sheet.

Because trees are bored for age at breast
height, to obtain total age, a correction must be
made for each tree. From the appropriate
species site table in the Field Handbook,
determine a site index for each tree based on
the breast height age and the height of each
sample tree measured for both age and height.
Select the age correction (i.e., years to breast
height) for each tree based on the site index of
each tree.

Sample Trees for Height

All trees within the plot measured for age must
be measured for height. Check the species
composition of the previous measurement and
use it as a guide for sample tree requirements.
If the species composition has changed from
the previous measurement, adjust the sample
tree requirement accordingly. Local height-
diameter curves are constructed from growth
sample data before samples are compiled. To
construct reliable curves, we therefore need a
substantial number of heights. In all cases
below, the required number of trees to satisfy
top height (i.e., 100 largest diameter trees per
hectare of the leading species) must be
measured. See the Sample Trees for Age
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section of the manual above for further
clarification of top height.

For a single-layered stand or for each layer (1
and 2) in a multi-layered stand, select height
sample trees for each sample as follows:

A. For each major species (20 percent or
greater by composition) select height
sample trees as follows:

1. Top Height Trees

Select the required dominants and/or
codominants (to a maximum of 10) to
satisfy top height. Top height is determined
by averaging the height of the 100 largest
diameter trees per hectare (if suitable for
height measurement) of the leading major
species on the sample. For example, on a
0.1 ha sample size, the ten trees (of the
leading species) of largest diameter in the
sample would represent the 100 largest
diameter trees per hectare whereas the five
largest diameter trees (of the leading
species) in a 0.05 ha sample size would
represent the 100 largest diameter trees per
hectare.

Consider the full range of tree diameters to
satisfy top height for sample sizes larger
than 0.1 ha but measure only the height of
ten of them. For example, on a 0.2 ha
sample size, out of the twenty trees of
largest diameter representing top height,
measure only every second tree.

2. Remaining Range

Select an additional fifteen trees distributed
evenly throughout the remaining range of
d.b.h. classes in which the species occurs
(down to 2.0 cm). Do not select sample
trees from d.b.h. classes 0 or 1.

Note: In mixed stands, for simplification,
select height sample trees for each
additional major species using the same
criteria as in 1 and 2 above.

B. For each minor species (10 to 19 percent
by composition), select fifteen (if present)
height sample trees. Distribute them evenly
throughout the d.b.h. classes (down to 2.0
cm) represented, with emphasis placed on
the larger classes. Do not select sample
trees from d.b.h. classes 0 or 1.

C. For each scattered species (less than 10
percent by composition), select fifteen (if
present) height sample trees. Distribute
them evenly throughout the d.b.h. classes
(down to 2.0 c¢cm) represented. Do not
select sample trees from d.b.h. classes 0 or

D. For veteran trees, select for height
measurement one sample tree for each
species present. Estimate the height of all
other veterans, record the estimated height
in the small tree or curve height section
(columns 27 to 29 of card type 3), and
write "estimated” in the remarks column.

Note: Ensure that height sample trees
previously taken are remeasured for
height (unless no longer suitable) even
if the resultant distribution over the
d.b.h. classes is not optimum.
However, ensure that the full range of
diameters down to 2.0 ¢m d.b.h. is
covered.

Do not select as sample trees those that have a
major scar at breast height thus affecting their
true diameter or those that have estimated
diameters (i.e., 1/2 wrap nails). Sample trees
that are also no longer suitable have broken
tops (broken by wind or snow), have major
forks and crooks, major lean or sweep (greater
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addition, check that the bearings, slopes
and distances from each corner to three

trees have been recorded for each of the
two diagonal corners required to be stem

mapped.

. For plots that have been stem mapped,

check that the required information on the
location of the staff compass has been
recorded for card type 6.

. Check that a zero has been recorded in the

slope percent column, that is, for stem-map
and height measurements, if the distance
measured is a horizontal distance.

. Check that the assignment of tree class

meets these criteria:
Tree class 1 - Tree has no decay indicators.

Tree class 2 - Tree has one or more decay
indicators.

Tree class 3 - Tree is dead potential.
Tree class 4 - Tree is dead useless.

Tree class 5 - Tree is a veteran and may or
may not have decay indicators.

Tree class 6 - Tree is dead but cut down.

. Compare diameter measurements with

those of the previous measurement. If a
diameter has not increased, has decreased,
or has increased more than normal, make
sure that the crew rechecked the diameter
and placed a check mark in the remarks
column.

Check that sample trees have been selected
in accordance with the specifications in this
manual (see the Sample Trees section of
this chapter).

. Check height calculations and compare the

results with those of the previous
measurement. If the height has decreased or

has increased excessively, make sure that
the crew rechecked the diameter and placed
a check mark in the margin.

. For each ingrowth or sub-plot tagged tree,

check that the sector in which it is located
and the tree number of the closest tagged
living tree have been recorded in the
appropriate column of the growth sample
record sheet.

. For stem-mapped plots, check that the tree

number of the tree to which the flag is
attached for 70 mm photography was
recorded on the back of the growth sample
record sheet.

. Check that a one has been recorded in the

sub-plot tree column for each tagged tree
less than 4.0 cm d.b.h. within the sub-plot.

. Check that a tree count (if applicable) has

been recorded.

. Check that mean sample age and mean

sample height have been calculated
correctly and have been recorded only on
the first sheet for each plot.

. Check that agency, stand structure code,

primary layer (if multi-layered stand),
ecosystem (if applicable), stand disturbance
(if applicable), age range (if applicable),
the F.I.Z., the selectively logged code (if
applicable), stem-map code, the plot and
sub-plot sizes, the sub-plot radius, the
crown closure, plot status, stand origin,
map number, photo number, and the date
of measurement have been recorded only
on the first sheet of each plot.

. Check that the pages have been numbered

properly and the tallyperson has signed the
sample.
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Plot Inspection Procedures

Pre-field Inspection
A,

Randomly select one plot that has been
office checked according to the procedures
in the Office Checking of Experimental
Plots section of this chapter.

Randomly select seven trees from the tree
detail section (card type 3) of the growth
sample record sheet and transcribe their
respective measurements onto the top
section of the plot inspection report (see
Appendix 8-15). Of the seven, one must be
selected from the newly tagged ingrowth
trees and another must be selected from the
newly tagged sub-plot trees.

Randomly select five trees from the sample
tree section (card type 4) of the growth
sample record sheet and transcribe their
height measurements onto the sample tree
section of the natural stands plot inspection

report.

. Select two trees for age (i.e., two of the

five selected for height) from the sample
tree section and transcribe the age
measurements into the sample tree section
of the natural stands plot inspection report.

Transcribe the crown closure of the plot
into the appropriate section of the plot
inspection report.

Transcribe the sample identity (region,
compartment, sample, sample type, plot),
plot and sub-plot sizes, sub-plot radii,
inspection date, original tally crew, and
date of measurement at the top of the plot
inspection report.

Randomly select (from the tree count
summary section) one diameter class to
check (in the field) that the dot tally is
correct for that class.

Field Inspection

A,
B.

Use the access notes to get to the plot.

If a new tie tree has been selected on
remeasurement, check that it has been
marked as specified in the Tie Point section
of this chapter.

If a new tie line was run, verify that the tie
line bearing and distance have been run
within the allowable standards.

Check that the information on the
aluminum plot centre markers is correct
and the plot centre stake is protected with a
cairn.

Check that the bearing and distance from :
plot centre and from the two diagonal
corners to the three stem-mapped trees are
correct.

. Check the plot and sub-plot perimeters each

at a minimum of three different locations
for trees that should have been included or
excluded from the plot or sub-plot. Also,
check that trees away from the perimeters,
but within the plot and sub-plot, that are
larger than the tagging limits, were not
missed. Flag with a circled asterisk any tree
missed or tallied when it should have been
included or excluded respectively.

. Check that all sub-plot trees less than 4.0

cm d.b.h. but at least 0.3 m in height were
either tagged or counted in the dot tally.

. Carefully measure all the selected trees

recorded on the plot inspection report for:
1. Tree identification

Check that the genus or species of each tree
inspected is correct and place a circled
asterisk beside a tree that was incorrectly
identified.
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