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Course:
03.451

Forest Science I

Unit 4:
Forest Measurements
Lesson 1:
Measurement Terminology

QCC:
161, 166, 167, 168, 171, 172, 399, 400
Objectives: 

1.
Define common forest measurement terms.
2.
Demonstrate the ability to identify and use the tools that are used in forest measurement.

Teaching Time:


5 hours
References:

Forestry, CIMC. Oklahoma Department of Vocational and Technical Education,

 
Stillwater, OK.

Herren, Ray V., and Roy L. Donahue. The Agriculture Dictionary.  Delmar 

Publishers, Inc. Albany, NY.  1991.

Materials and Equipment:

Overhead projector

Dry erase or chalkboard

Handouts 8-1 through 8-3

Teaching Procedure

Introduction and Mental Set

Taking land and timber measurements of a forest is comparable to taking an ordinary business inventory and audit.  A basic knowledge of the terms and tools that are particular to forest measurements is necessary before undertaking these measurements.

Discussion

1.
Stress to interested students that tree measurements are a part of the FFA Forestry CDE.

2.
Invite a forester to talk with the class about the importance of taking accurate tree measurements and their uses in forestry.

3.
Distribute handout 4.1.1 to the students for all of the terms that are used in the above listed resources.

4.
Go over the terms with students.  Show examples and give examples of equipment and other resources that relate to the terminology being covered.

5.
Show forest measurement tools to students and let them handle them.

6.
Demonstrate the use of tools and discuss safety precautions, proper handling, maintenance, etc.

7.
Distribute packet 4.1.2 – 4.1.4 to the students to familiarize them with the terms that are used in the handout listed in procedure #4.

8.
Distribute test 4.1.5 to the students for evaluation of this unit of study.

Summary

Play millionaire game – available on Georgia Ag Ed CD titled: Game 16 –Forest Measurements


Evaluation

Written exam

Handout 4.1.1
Study Sheet
	Basal Area

 (Forest Management)
	Used to determine the degree of stocking.  A cross-sectional area of trees at breast height.  Expressed in sq. ft.

	Biltmore Sticks

(Timber Cruising for Cord Volume & Timber Cruising for Board Foot Volume)
	Used to determine tree DBH, height, and volume.  The Scribner rule, tree scale stick, FC-78 side is used.

	Board Foot

(Timber Cruising for Board Foot Volume)
	A piece of wood 1 foot square and 1 inch thick.  Timber and lumber are sold by the thousand board foot (MBF).

	C Unit
	A stack of wood containing 100 cubic feet of solid wood.

	Clinometer-Altimeter

(Timber Cruising for Cord Volume & Timber Cruising for Board Foot Volume)
	Used for determining tree heights as well as percent elevation of land contour.

	DBH

(Timber Cruising for Cord Volume & Timber Cruising for Board Foot Volume)
	Diameter at breast height.  4 1/2 feet above ground.  This measurement is taken outside the bark.

	Diameter

(Timber Cruising for Cord Volume & Timber Cruising for Board Foot Volume)
	The distance (in inches) through the center of the tree.

	Diameter Tapes

(Timber Cruising for Cord Volume & Timber Cruising for Board Foot Volume)
	The most consistent tool to use to determine tree diameters

	Form Class

(Forest Management)
	The taper or rise of the tree.  The form class of a tree is determined by dividing DIB at first 16’ log by DOB at breast height times 100.

	Linear Feet
	Some forest products are measured in terms of the length in feet.

	Tree Calipers

(Timber Cruising for Cord Volume & Timber Cruising for Board Foot Volume)
	Instrument used to estimate tree diameters.

	Tree diameters

(Timber Cruising for Cord Volume & Timber Cruising for Board Foot Volume)
	Usually recorded in 2 inch diameter classes, but may be in 1 inch classes.

	Tree growth

(Forest Management)
	Can be determined by the use of an increment borer.

	Tree heights

(Timber Cruising for Cord Volume & Timber Cruising for Board Foot Volume)
	Measured in feet, logs, or bolts.  Depending on the purpose of the measurements being taken or tree products.

	Weight Factors

(Timber Cruising for Cord Volume & Timber Cruising for Board Foot Volume))
	Normally 15,500 lbs. for sawtimber, 5500 lbs. for timber cruising for cord volume, timber cruising for board foot volume and forest management calculations.


Handout 4.1.2
Alphabetize

Instructions: Put the words in alphabetical order and write in the list in the spaces provided.

Clinometer-Altimeter



1.________________________________

C Unit






2.________________________________

Diameter Tapes




3.________________________________

Tree diameters




4.________________________________

Tree calipers





5.________________________________

Basal Area





6.________________________________

Form Class





7.________________________________

Tree Growth





8.________________________________

Tree Heights





9.________________________________

Board Foot





10._______________________________

Biltmore Sticks




11._______________________________

Weight Factors




12._______________________________

DBH






13._______________________________

Diameter





14._______________________________

Linear Feet





15._______________________________

4.1.3

Code Word
Instructions: Each of the words listed is in code. Write the letter of the word n code in the box by the correct definition.

Substitution Code
a  b c  d  e  f   g h  i  k  l  m n  o  p r  s  t  u w

J  L E O D C  X Z M F Q  I H  K 8 G V Y A N

a. EQMHKIDYDG‑JQYMIDYDG 

b. LJVJQ JGDJ

c. YGDD ZDMXZYV



d. YGDD OMJIDYDGV

e. CKGI EQJVV




f. LKJGO CKKY

g. NDMXZY CJEYKGV



h. OMJIDYDG

i. OLZ






j. QMHDJG CDDY

k. YGDD XGKNYZ




l. YGDD EJQMBDGV

m. E AHMY





n. LMQYIKGD VYMEFV

o. OMJIDYDG YJBDV

________
Normally 15,500 lbs. for sawtimber, 5500 lbs. for cordwood and forest management calculations.

________
Used to determine tree dbh, height, and volume. The scribner rule, tree scale stick, FC78 side is used.

________
The taper or rise of the tree. The form class of a tree is determined by dividing dib at first16 ft. log by dob at breast height times 100.

________
Measured in feet, logs, or bolts. Depending on the purpose of the measurements being taken or tree products.

________
The most accurate tool to use to determine tree diameters.

________
Used to determine the degree of stocking a cross‑sectional area of trees at breast height.  Expressed in sq. ft.
________
Can be determined by the use of an increment borer.

________
Some forest products are measured in terms of the length in feet.

________
A stack of wood containing 100 cubic feet of solid wood.

4.1.3
________
Diameter at breast height. 4 1\2 feet above ground. This measurement is taken outside the bark.

________
A piece of wood 1 foot square and 1 inch thick. Timber and lumber are sold by the thousand board foot (mbf).

________
The distance (in inches) through the center of the tree.

________
Usually recorded in 2 inch diameter classes, but may be in 1 inch classes.

________
Used for determining tree heights as well as percent elevation of land contour.

________
Instrument used to estimate tree diameters.

4.1.4





Word Search 

Instructions: Use the word list below to locate the hidden words in the grid.
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WORD LIST

Clinometer-Altimeter


Form Class

Tree Growth


Tree Heights

C Unit









Board Foot


Biltmore Sticks

Weight Factors
Diameter Tape




DBH




Diameter




Linear Feet
Tree Caliper





Basal Area

4.1.5
Multiple‑Choice

Instructions: 
Four study words are listed for each definition, but choose only one definition.


Circle the correct word.

1.
Normally 15,500 lbs. for sawtimber, 5500 lbs. for cordwood and forest management calculations. 


a. linear feet 



c. dbh


b. tree calipers


d. weight factors

2.
The taper or rise of the tree. The form class of a tree is determined by dividing dib at 

first 16 foot log by dob at breast height times 100.


a. c unit 




c. diameter


b. form class 



d. biltmore sticks

3.
Some forest products are measured in terms of the length in feet.


a. linear feet 



c. dbh


b. biltmore sticks 


d. diameter tapes

4. Used to determine tree dbh, height, and volume. The scribner rule, tree scale stick,

FC78 side is used.


a. linear feet 



c. form class


b. biltmore sticks 


d. tree calipers

5.
A stack of wood containing 100 cubic feet of solid wood.


a. c unit 




c. tree diameters


b. board foot 



d. linear feet

6.
Instrument used to estimate tree diameters.


a. dbh 




c. tree growth


b. tree calipers 


d. form class

7.
Can be determined by the use of an increment borer.


a. c unit 




c. tree growth


b. board foot 



d. linear feet

8.
The distance (in inches) through the center of the tree.


a. form class 



c. tree calipers


b. diameter 



d. board foot

4.1.5
9.
Measured in feet, logs, or bolts, depending on the purpose of the measurements being taken or tree products.

a. basal area 


c. form class

b. linear feet 



d. tree heights

10.
Used for determining tree heights as well as percent elevation of land contour.

a. tree growth 


c. clinometer‑altimeter

b. board foot 



d. tree diameters 

11.
A piece of wood 1 foot square and 1 inch thick. Timber and lumber are sold by the thousand board foot (mbf).

a. clinometer‑altimeter 

c. tree growth

b. weight factors


d. board foot

12.
Usually recorded in 2-inch diameter classes, but may be 1 inch classes.
a. tree growth 


c. biltmore sticks

b. tree diameters 


d. tree heights

13.
The most consistent tool to use to determine tree diameters.

a. diameter tapes 


c. unit

b. dbh 




d. form class

14.
Used to determine the degree of stocking a cross‑sectional area of trees at breast height. Expressed in sq. ft.

a. linear feet 



c. unit

b. basal area 


d. tree heights

15.
Diameter at breast height. 4 ½ feet above ground. This measurement is taken outside the bark.

a. dbh





c. linear feet

b. clinometer‑altimeter

d. biltmore sticks

4.1.5
Matching
Instructions: Match each of the words listed to the correct definition.  Write the letter of the word in the box provided.

A. Form class


B. Weight Factors

C. Diameter

D. Clinometer-Altimeter

E. Board Foot

F. Tree calipers

G. Diameter tapes


H. Biltmore sticks

I. Tree diameters

J.  C unit



K. Basal area

L. Tree growth

M. dbh



N. Tree heights

O. Linear feet

________
The distance (in inches) through the center of the tree.

________
Used to determine the degree of stocking a cross‑sectional area of trees at breast height. Expressed in sq. ft.

________
Usually recorded in 2 inch diameter classes, but may be in 1 inch classes.
________
Normally 15,500 lbs. for sawtimber, 5500 lbs. for cordwood and forest management calculations.

________
Used to determine tree dbh, height, and volume. The scribner rule, tree scale stick, FC78 side is used.

________
Diameter at breast height. 4 ½ feet above ground. This measurement is taken outside the bark.

________
Can be determined by the use of an increment borer.

________
A stack of wood containing 100 cubic feet of solid wood.

________
The taper or rise of the tree. The form class of a tree is determined by dividing dib at first 16’ log by dob at breast height times 100.

________
Some forest products are measured in terms of the length in feet.

________
The most consistent tool to use to determine tree diameters.

4.1.5
________
A piece of wood 1 foot square and 1 inch thick. Timber and lumber are sold by the thousand board foot (mbf).

________
Instrument used to estimate tree diameters.

________
Used for determining tree heights as well as percent elevation of land contour.

________
Measured in feet, logs, or bolts, depending on the purpose of the measurements being taken or tree products.

4.1.5
True/False

Instructions: If the definition on the right corresponds to the word on the left, write TRUE on the space provided; if not, write FALSE.

_________
Basal area: usually recorded in 2-inch diameter classes.

_________
Tree calipers: a piece of wood 1 foot square and 1 inch thick. Timber and lumber are sold by the thousand board foot (mbf).

_________
Tree growth: can be determined by the use of an increment borer.

_________
Linear feet: instrument used to estimate tree diameters.

_________
Diameter tapes: a stack of wood containing 100 cubic feet of solid wood.

_________
Weight factors: normally 15,500 lbs. for sawtimber, 5500 lbs. for cordwood and forest management calculations.

_________
Diameter: used for determining tree heights as well as percent elevation of land contour.

_________
Tree heights: measured in feet, logs, or bolts, depending on the purpose of the measurements being taken or tree products.

_________
Form class: some forest products are measured in terms of the length in feet.

_________
Tree diameters: used to determine the degree of stocking a cross‑sectional area of trees at breast height. Expressed in Sq. ft.

_________
dbh: diameter at breast height, 4 ½ feet above ground. This measurement is taken outside the bark.

_________
Board foot: the most accurate tool to use to determine tree diameters. Biltmore sticks: used to determine tree dbh, height, and volume. The scribner rule, tree scale stick, FC78 side is used.

_________
C unit: the distance (in inches) through the center of the tree.

_________
Clinometer‑altimeter: the taper or rise of the tree. The form class of a tree is determined by dividing dib by dob times 100.
4.1.2
Alphabetize

Instructions: Put the words in alphabetical order and write the list in the spaces provided.

Clinometer-Altimeter



1.
Basal Area___________________

C Unit






2.____Biltmore Stick_________________

Diameter Tapes




3.____Board Foot___________________

Tree diameters




4.____Clinometer- Altimeter____________

Tree calipers





5.____C Unit_______________________

Basal Area





6.____DBH_________________________

Form Class





7.____Diameter_____________________

Tree Growth





8.____Diameter Tapes________________

Tree Heights





9.____Form Class ___________________

Board Foot





10.___Linear Feet___________________

Biltmore Sticks




11.___Tree Calipers__________________

Weight Factors




12.___Tree Diameters________________

DBH






13.___Tree Growth__________________

Diameter





14.___Tree Heights__________________

Linear Feet





15.___Weight Factors________________

4.1.3

Code Word
Instructions: Each of the words listed is in code. Write the letter of the word n code in the box by the correct definition.

Substitution Code
a  b c  d  e  f   g h  i  k  l  m n  o  p r  s  t  u w

J  L E O D C  X Z M F Q  I H  K 8 G V Y A N

a. EQMHKIDYDG‑JQYMIDYDG 

b. LJVJQ JGDJ

c. YGDD ZDMXZYV



d. YGDD OMJIDYDGV

e. CKGI EQJVV




f. LKJGO CKKY

g. NDMXZY CJEYKGV



h. OMJIDYDG

i. OLZ






j. QMHDJG CDDY

k. YGDD XGKNYZ




l. YGDD EJQMBDGV

m.  E AHMY





n. LMQYIKGD VYMEFV

o. OMJIDYDG YJBDV

____g____
Normally 15,500 lbs. for sawtimber, 5500 lbs. for cordwood and forest management calculations.

____n____
Used to determine tree dbh, height, and volume. The scribner rule, tree scale stick, FC78 side is used.

____e____
The taper or rise of the tree. The form class of a tree is determined by dividing dib at first 16’ log by dob at breast height times 100.

____c____
Measured in feet, logs, or bolts, depending on the purpose of the measurements being taken or tree products.

____o____
The most consistent tool to use to determine tree diameters.

____b____
Used to determine the degree of stocking a cross‑sectional area of trees at breast height.  Expressed in sq. ft

____k____
Can be determined by the use of an increment borer.

____j____
Some forest products are measured in terms of the length in feet.

____m____
A stack of wood containing 100 cubic feet of solid wood.

4.1.3
____i____
Diameter at breast height, 4 ½ feet above ground. This measurement is taken outside the bark.

____f____
A piece of wood 1 foot square and 1 inch thick. Timber and lumber are sold by the thousand board foot (mbf).

____h____
The distance (in inches)through the center of the tree.

____d____
Usually recorded in 2 inch diameter classes, but may be in 1 inch classes.

____a____
Used for determining tree heights as well as percent elevation of land contour.

____l____
Instrument used to estimate tree diameters.

4.1.4





Word Search 

Instructions: Use the word list below to locate the hidden words in the grid.
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4.1.5
Multiple‑Choice

Instructions: Four study words are listed for each definition, but only choose one definition. Circle the correct word.

1.
Normally 15,500 lbs. for sawtimber, 5500 lbs. for cordwood and forest management calculations. 


a. linear feet 



c. dbh


b. tree calipers


d. weight factors
2.
The taper or rise of the tree. The from class of a tree is determined by dividing dib at first 16’ log by dob at breast height times 100.


a. c unit 




c. diameter


b. form class 



d. biltmore sticks

3.
Some forest products are measured in terms of the length in feet.


a. linear feet 



c. dbh


b. biltmore sticks 


d. diameter tapes

4.
Used to determine tree dbh, height, and volume. The scribner rule, tree scale stick, FC78 side is used.


a. linear feet 



c. form class


b. biltmore sticks 


d. tree calipers

5.
A stack of wood containing 100 cubic feet of solid wood.


a. c unit 




c. tree diameters


b. board foot 



d. linear feet

6.
Instrument used to estimate tree diameters.


a. dbh 




c. tree growth


b. tree calipers 


d. form class

7.
Can be determined by the use of an increment borer.


a. c unit 




c. tree growth

b. board foot 



d. linear feet

8.
The distance (in inches) through the center of the tree.


a. form class 



c. tree calipers


b. diameter 



d. board foot

4.1.5
9.
Measured in feet, logs, or bolts, depending on the purpose of the measurements being taken or tree products.

a. basal area 


c. form class

b. linear feet 



d. tree heights
10.
Used for determining tree heights as well as percent elevation of land contour.

a. tree growth 


c. clinometer‑altimeter
b. board foot 



d. tree diameters 

11.
A piece of wood 1 foot square and 1 inch thick. Timber and lumber are sold by the thousand board foot (mbf).

a. clinometer‑altimeter 

c. tree growth

b. weight factors


d. board foot
12.
Usually recorded in 2 inch diameter classes, but may be in 1 inch classes.

a. tree growth 


c. biltmore sticks

b. tree diameters 


d. tree heights

13.
The most consistent tool to use to determine tree diameters.

a. diameter tapes 


c. unit

b. dbh 




d. form class

14.
Used to determine the degree of stocking a cross‑sectional area of trees at breast height. Expressed in sq. ft.

a. linear feet 



c. unit

b. basal area 


d. tree heights

15.
Diameter at breast height. 4 ½ feet above ground. This measurement is taken outside the bark.

a. dbh





c. linear feet

b. clinometer‑altimeter

d. biltmore sticks

4.1.5
Matching
Instructions: Match each of the words listed to the correct definition.  Write the letter of the word in the box provided.

A. Form class


B. Weight Factors

C. Diameter

D. Clinometer-Altimeter

E. Board Foot

F. Tree calipers

G. Diameter tapes


H. Biltmore sticks

I. Tree diameters

J.  C unit



K. Basal area

L. Tree growth

M. dbh



N. Tree heights

O. Linear feet

____C____
The distance (in inches) through the center of the tree.

____K____
Used to determine the degree of stocking a cross‑sectional area of trees at breast height. Expressed in sq. ft.

____I____
Usually recorded in 2-inch diameter classes, but may be in 1 inch classes.

____B____
Normally 15,500 lbs. for sawtimber, 5500 lbs. for cordwood and forest management calculations.

____H____
Used to determine tree dbh, height, and volume. The scribner rule, tree scale stick, FC78 side is used.

____M____
Diameter at breast height. 4 ½ feet above ground. This measurement is taken outside the bark.

____L____
Can be determined by the use of an increment borer.

____J____
A stack of wood containing 100 cubic feet of solid wood.

____A____
The taper or rise of the tree. The from class of a tree is determined by dividing dib at the first 16’ log by dob at breast height times 100.

____O____
Some forest products are measured in terms of the length in feet.

____G____
The most consistent tool to use to determine tree diameters.

4.1.5
____E____
A piece of wood 1 foot square and 1 inch thick. Timber and lumber are sold by the thousand board foot (mbf).

____F____
Instrument used to estimate tree diameters.

____D____
Used for determining tree heights as well as percent elevation of land contour.

____N____
Measured in feet, logs, or bolts, depending on the purpose of the measurements being taken or tree products.

4.1.5
True/False
Instructions: If the definition on the right corresponds to the word on the left, write TRUE on the space provided; otherwise, write FALSE.

____F_____
Basal area: usually recorded in 2-inch diameter classes.

____F_____
Tree calipers: a piece of wood 1 foot square and 1 inch thick. Timber and lumber are sold by the thousand board foot (mbf).

____T_____
Tree growth: can be determined by the use of an increment borer.

____F_____
Linear feet: instrument used to estimate tree diameters.

____F_____
Diameter tapes: a stack of wood containing 100 cubic feet of solid wood.

____T_____
Weight factors: normally 15,500 lbs. for sawtimber, 5500 lbs. for cordwood and forest management calculations.

____F_____
Diameter: used for determining tree heights as well as percent elevation of land contour.

____T_____
Tree heights: measured in feet, logs, or bolts, depending on the purpose of the measurements being taken or tree products.

____F_____
Form class: some forest products are measured in terms of the length in feet.

____F_____
Tree diameters: used to determine the degree of stocking a cross‑sectional area of trees at breast height. Expressed in Sq. Ft.

____T_____
dbh: diameter at breast height. 4 ½ feet above ground. This measurement is taken outside the bark.

____F_____
Board foot: the most accurate tool to use to determine tree diameters. Biltmore sticks: used to determine tree dbh, height, and volume. The scribner rule, tree scale stick, FC78 side is used.

____F_____
C unit: the distance (in inches) through the center of the tree.

____F_____
Clinometer‑altimeter: the taper or rise of the tree. The form class of a tree is determined by dividing dib by dob times 100.
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