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ACTIVITIES 

 

Pre-trip  
 
$ Indoor Cruise Plots 
 

Field Trip 
 
$ Now We’re Cruising! 

Post-trip  
 
$ What is it Worth? 
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LESSON  PLAN  
OBJECTIVES 
 
Students will be able to 
 
understand that people 

measure trees in 
forests to determine a 
dollar value 

conduct a simplified 
timber cruise 

understand forest 
economic values  

BACKGROUND 
 
It is important to know the components of a forest in order 
to make proper land-use decisions. Many aspects of forest 
ecology and forest values are researched before decisions 
are made. One obviously important value is the economic 
value of a forest - how many dollars is it worth? This is 
important to know so that workers can be paid and logging 
companies can make a profit while logging using 
environmentally sound methods. 
 
Timber cruising involves measuring a few trees, then 
applying the results to a whole forest. A few of the things 
that are often measured in a cruise plot are tree height, 
trunk diameter, the number of trees in a certain area 
(called a fixed-area plot) and the tree species. Plots may 
be circular or square. This lesson plan will use a square 
plot because simpler mathematical concepts are used. 
 
There are options to introduce advanced mathematical 
concepts in this lesson plan. Some extra time may be 
devoted to those concepts or they may be presented in 
the simpler form, which adequately addresses the needs 
of the activity. 

SKILLS & 
APPLICATIONS 
 
measuring 
observing 
collecting and interpreting 

data 
communicating 
controlling variables using 

tools 
using science in your 

community 

VOCABULARY 
average 
circumference 
coniferous tree 
cruise plot 
deciduous tree 
diameter 
economic values 
habitat 
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ACTIVITY 1 Indoor Timber Cruise Plots 
 
 
PROCEDURE 
 
1. Inform students that they will be measuring some trees 

in the Beaver Lodge Forest Lands (BLFL). Introduce 
circumferences, discussing why it is important to know 
how   big   around   a   tree’s   trunk   is   (more  wood   in   bigger  
circumference trees = more value). Tree circumferences 
are measured at about 1.3 m above the ground height 
(for trunk bottom flair and consistency considerations). 
(Demonstrate this by measuring on a cone so that 
students can understand the effect of trunk flair.) 
Measure 1.3 m height on an average height child so 
students know roughly how high up a tree trunk they 
should measure. On this same child, measure their 
head, arm and chest circumferences and tell students 
what they are.   

2. Referring to the Cruise Plot Example, Attachment #1, 
draw the cruise plot concept on the board (this is an 
overhead view). Draw several different sized circles for 
tree trunks. Draw a large square amongst your trees. 
This square represents the plot perimeter. Mention that 
the size of the square will be 10 m x 10 m when outside 
in the BLFL. 

3. Demonstrate a practice plot indoors:  Place four or five 
students around an open spot in the classroom. They 
are  “trees”  and  should  stay  motionless.     

4. Put markers a few metres apart at four corners amongst 
the  “trees”.  (The  plot  size  in  the  field  will  be  10  m  x  10  m.  
You do not have to use that size now, but show how 
long 10 m is so students can visualize the size.)  Decide 
which  “trees”  are  inside  or  outside  of  the  plot.  If  a  tree  is  
more than half-way out, then it is not considered inside 
the plot. If half or more of the tree is inside the plot, then 
consider the tree inside the plot. Demonstrate this by 
moving  a  “tree”  to  different  locations  inside,  outside  and  
on the edge of the plot.  

Students will practice 
performing simplified 
cruise plots in the 
classroom. This is intended 
as practice before doing 
the “real thing” in the field. 
 
 
 
MATERIALS 
 
 Cruise Plot Example 

(Attachment #1) 

 orange traffic cone 

Each group: 

 Cruise Plot Tally Sheet 
(Attachment #2) 

 Measuring tape  
(3 m or longer) 

 
 
SETTING 
 
       classroom 
 
 
DURATION 
 
 45 minutes 
 
Suggestion: 
 

Invite a Forestry Professional 
to class to discuss our 
practices. 
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5. Using a measuring tape, measure the circumference of 
one   or   two   “trees”.   Demonstrate   recording   this  
information on a Cruise Tally Sheet - Attachment #2. 

6. Have students practice doing a plot. 
 
FOLLOW-UP 
 
Why would people go out and measure trees in a forest? (To 
determine the economic value of an area and to help make 
informed decisions regarding land use.) 
 
 
EXTENSION 
 
In their small groups, have students try to brainstorm how to 
estimate   a   tree’s   height.   Introduce   “Three   Methods   for  
Determining   Tree   Heights”   - Attachment #3. Students can 
practice these methods outside. 
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ACTIVITY  2:  Now We’re Cruising! 
 
 
PROCEDURE 
 
1. Walk to the “Now We’re Cruising!” location. As a group, 

walk off the trail several metres to a place where your 
group can conduct and view a short demonstration plot.   

2. Review your classroom exercises, then establish a 10 m 
x 10 m plot.   

3. Have one student stand at each corner and look towards 
another corner. Have the students determine “in” or “out” 
trees along the plot borderline. Point out coniferous 
versus deciduous trees. Students will be measuring 
coniferous trees only.  

4. Count all of the trees inside the 10 m square. 

5. Measure the circumference of the “in” trees. Record one 
or two trees on a tally sheet for demonstration. All “in” 
trees are measured and recorded on the tally sheets.  
“Out” trees are not measured. 

6. Define the forest area you want students to stay in (for 
safety concerns). Divide into groups of five or six . Hand 
each group four corner markers, a 10 m rope, tape 
measure (for measuring tree circumferences), tally 
sheets, clipboard, pencil and vests. The four students on 
the plot corners wear the vests.  

7. Separate groups by 50 to 100 m if possible, using both 
sides of the trail. Pick representative forest sites to do 
the plots in (not openings). After each group completes 
one plot, do a second plot mid-way between other plot 
locations, letting all students try all duties. Try not to 
measure the same trees in two different plots.  

 

 

 

Students conduct simplified 
cruise plots in the BLFLs. 
 
MATERIALS 
 
Each group:  

• 4 plot corner markers 
(anything colorful, fairly 
small, heavy, such as a 
beanbag, piece of wood, 
colored rock, small ball) 

• 10 m long rope or string 

• Measuring tape at least 3 m 
long  

• 2 copies of Cruise Plot Tally 
Sheet (Attachment #2) 

• Clipboard 

• Pencils 

• 4 orange safety vests 
 
SETTING  (suggested only) 
 
Walk in on Main Trail, about 300 m  
from the McPhedran Rd parking 
lot to the trail intersection, take 
the right-hand trail (Beaver Pond 
Trail) for 100 to 150 m.  (Lesson 
can be done in any treed area)  
 
Duration 
 2 – 3 Hours 

 
SPECIAL 
CONSIDERATIONS 

It is important that students 
do not measure, touch or 
approach dead trees. These 
trees are very dangerous and 
must be avoided. 
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FOLLOW-UP  

1. Would you enjoy doing cruise plots for a living? 

2. How will this information be useful? 

EXTENSION 

Students use one of the three tree height measuring 
techniques (Attachment #3) and determine the height of 
one or two of the trees in their plot. 
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ACTIVITY  3 -  What is it Worth? 
 
TEACHER NOTE 
 
This activity is intended as a follow-up to the Simplified 
Cruise Plots in the BLFL, included in this Lesson Plan. 
Some of the longer calculations in this follow-up activity can 
be completed before class, by the teacher, or worked 
through during class with the students. 
 
PROCEDURE 
 
1. Before class, the teacher should make a copy of 

Attachments  #4, #5 and #6.  

2. Work through the calculations, as an individual or with 
the class, using the information gathered in the field and 
recorded on the Cruise Plot Tally Sheets.   

3. Briefly discuss the various habitats in the BLFL that do 
not have trees (wetlands, roads, etc.). The BLFL total 
about 500 ha, but subtract 100 ha of land containing non
-productive coniferous forest, leaving about 400 ha of 
forest. 

4. Introduce the concept of volume to your class. Mention 
that a telephone pole has about 1 m3 of wood in it. Show 
your desk and calculate a rough volume for it.  (The 
standard  teacher’s  desks  have  a  volume  of  about  0.6  
m3.)   Inform the class of the average volume of wood in 
each tree in the BLFL that was determined using their 
data.  

5. Determine the economic value of the BLFL using the 
BLFL Summary and Calculation sheet (Attachment #5). 

FOLLOW-UP 
 
1. Discuss with your class the following:  Does the dollar 

value of the BLFL surprise you? Discuss this value in 
terms of jobs in Campbell River. What other values 
does the BLFL have besides logging values? (ie: 
fisheries, hiking trails, bird watching, animal habitat, 
biking trails, wetlands, wildlife trees, education 
purposes, etc.) 

Students determine a 
dollar value for the timber 
within the BLFL. 
 
MATERIALS 
 
• Calculator 

• Tree Height Graph 
(Attachment #4) 

• Tree volume table 
(Attachment #5) 

• BLFL Summary and 
calculation sheet 
(Attachment #6) 

 

 

SETTING 
 
        classroom 
 
 
DURATION 
 
      Teacher preparation 

45 minutes 
 

         Class 
30 minutes 
 
 

You will be 
surprised by 

the value! 
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2. In small groups, have students research information and 
write a short report on the value of the BLFL. Use topics 
such as the following: 

 Discuss the number of workers and different types of 
jobs and agencies that would be involved when 
deciding whether to log or protect the BLFL (Ministry 
personnel, Department of Fisheries and Oceans 
personnel, Campbell River community planners, 
foresters, school district personnel, computer 
technicians, surveyors, mappers/drafters, fallers, 
machine  operators,  logging  companies…).     

 Determine the number of logging truck loads of logs 
the BLFL represents. (Hint: find out how many logs a 
logging truck can hold, or how many m3 of wood a 
truck can carry. Students can look at photographs to 
get an idea. Based on tree sizes in the BLFL, an 
estimate of 30 logs per load is reasonable .)   

 Is it worth logging some of the BLFL, all of it, or none 
of it? Discuss why you made your decision in terms of 
all the different values the BLFL has. 
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Attachment #1 - Cruise Plot Example 

= PLOT BOUNDARY 
 
= PLOT CORNER 

= TREE INSIDE PLOT 
 
= TREE OUTSIDE PLOT 

10 M 

10M 

LEGEND 
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STUDENT  INITIALS: DATE: 
 

PLOT  SIZE:    1/100 (ha)  
 
 

Attachment  #2 - Beaver Lodge Forest Lands Cruise Plot Tally  Sheet 

TREE  #  TREE  SPECIES  CIRCUMFERENCE  (cm) 

 
1 

    

 
2 

    

 
3 

    

 
4 

    

 
5 

    

 
6 

    

 
7 

    

 
8 

    

 
9 

    

 
10 

    

 
11 

    

 
12 

    

 
13 

    

 
14 

    

TREE  HEIGHT  INFORMATION 
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1. The Right-angle Method 

For   this  method,  you  must  be  able   to  see   the   tree’s   top  and  bottom,  
plus the ground area to one side of the tree.   

a) Have a friend stand at the base of the tree you want to measure.  
Facing the tree, hold a 50 - 100 cm long stick straight up and down 
at arms length in front of your eye.   

b) Back up until the top of the stick matches the top of the tree, the 
bottom of the stick matches the bottom of the tree.   

c) Pivot the stick to the side until it appears flat along the ground, 
keeping  the  stick’s  bottom  still  lined  up  with  the  tree’s  bottom.     

d) Have the friend walk away from the tree, at a right-angle to you 
and the tree, until the friend is at the top of the stick. 

e) Measure  the  distance  from  your  friend  to  the  tree.  This  is  the  tree’s  
height. 

ATTACHMENT #3 - Three Methods of Determining Tree Heights 
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2. Proportional Method. 

a)  Get a friend to stand at the base of the tree you want to measure.   

b) Stand 50 m or more away from the tree.  As steady as possible, hold out a straight 
stick (metre stick) vertically at arms length and carefully position the top of the stick 
at   the   top  of  your  friend’s  head.     With  your  direction,  have  a  second  person  put  a  
pencil  mark   on   the   stick   at   the   position   where   your   friend’s   feet   line   up   with   the  
stick.   

c) Staying in the same position, raise the stick vertically until the top of the stick lines 
up  with  the  tree’s  top.     

d) Have the person mark the stick where bottom of the tree lines up with the stick.   

e) Measure  your  friend’s  height.    The  two  marks  on  the  stick  show  proportionately  how  
much taller the tree is than your friend.  Example: If the tree is 25 times as tall, then 
multiply  your  friend’s  height  times  25.    This  is  the  tree’s  height. 
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3. Equal Distances Method 

a) Stand 50 m or more back from the tree you want measured.  Hold a 50 -75 cm long stick 
vertically in your fist, keeping your arm straight out in front of you so your fist is at eye 
level.   

b) Have a friend measure the distance from your fist to your eye.   

c) Adjust the stick so that the stick length above your fist is equal to the distance from your 
fist to your eye.   

d) Facing the tree, keeping your arm straight out, walk backwards or forwards until the base 
of the tree lines up with the top of your fist and the top of the stick lines up with the top of 
the  tree.    Stop  there,  measure  the  distance  between  you  and  the  tree.    This  is  the  tree’s  
height. 
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1. Find the circumference of your tree on the x- axis (labelled 
Circumference). 

2. From that circumference value make a straight line with your finger up 
to the purple graph line. 

3. Mark an x in pencil on that position on the graph line.  
4. From that x mark, draw a straight line with your finger to the left 

towards the y-axis (labelled Height). 
5. The height value can then be estimated according to the position on 

the y-axis.  Example:  A 150 cm tree will be about 34 m tall. 

Attachment # 4 - Height vs. Circumference Curve 
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(M) 

Attachment  #5 - Tree Volume Table 

 100 120 140 160 180 200 220 

55 1.52 2.1 2.86 3.74 4.73 5.84 7.06 

50 1.33 1.91 2.6 3.4 4.3 5.31 6.42 

45 1.19 1.72 2.34 3.06 3.87 4.78 5.78 

40 1.06 1.53 2.08 2.72 3.44 4.25 5.14 

35 0.93 1.34 1.82 2.38 3.01 3.72 4.5 

30 0.8 1.15 1.56 2.04 2.58 3.18 3.85 

25 0.66 0.96 1.3 1.7 2.14 2.65 3.21 

TREE CIRCUMFERENCE  (CM) 

1. Find  your  tree’s  height  in  the  first  (bold)  column  on  the  left. 
2. Find  your  tree’s  circumference  in  the  top  (bold)  row  on  the  right. 
3. Follow  the  row  beside  your  tree’s  height  measurement  to  the  right  until  

you  meet  the  column  which  is  under  your  tree’s  circumference  
measurement.  The  value  you  stop  at  is  the  tree’s  volume  in  cubic  metres. 

4. For  example,  if  your  tree’s  height  is  45 m and circumference is 160 cm, 
then  the  tree’s  volume  will  be  3.06  cubic  metres. 
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1. Average number of trees per plot =                   

2. Average tree trunk circumference =   (cm) 

3. Number of trees per hectare ( #1 x 10) =  

4. Average tree height = (m)   

5. Average tree volume (use numbers from #2 and #4 above.  Look up in Attachment 
#4) (m3) 

6. Productive land area in the BLFL = 403  (ha) 

7. Total Number of trees in the BLFL =  

8. Dollar value of one cubic metre of wood = $ 85  

9. Dollar value of one tree (#5 x #8) =  $ 

10. Dollar value of the BLFL (#7 x #9)= $ 

Attachment #6 - Beaver Lodge Forest Lands Timber Cruise Plot Summary 
and Calculation Sheet 
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