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Course:
03.451

Forest Science I

Unit 4:
Forest Measurements
Lesson 3:
Compass Use and Land Measuring
QCC:
161, 166, 167, 172, 173, 399, 402
Objectives: The students should be able to:
1. Determine direction with a compass.

2. Compare azimuths and bearings.

3. Adjust compass declination.

4. Accurately pace of an area and determine acreage.
5. Determine the legal description of a tract of land.

Teaching Time:


10 hours
References:

Forestry, CIMC. Oklahoma Department of Vocational and Technical Education. Stillwater, OK.
Materials and Equipment:

Azimuth and quadrant compasses, field notebooks, clipboards, Forestry Suppliers, Inc. (catalog, flagging tape, wood stakes or some type of visible measuring station points).

Teaching Procedures
Introduction and Mental Set

A compass consists of a magnetized needle on a pivot point, enclosed in a circular housing that has been graduated in degrees.  Because the earth acts as a huge magnet, compass needles in the Northern Hemisphere point in the direction of the horizontal component of the magnetic field, commonly called magnetic North.

Discussion 

1.
Refer to the rules and regulations for the Georgia FFA Forestry Field Day contest. Compass event.
2.
Discuss these rules and regulations with the students and remind them of the opportunity that they have to become involved in the Forestry career development event by mastering this land measurement lesson.

3.
Demonstrate how to use the compass.  


A.
Because the earth acts as a huge magnet, compass needles in the northern hemisphere point in the direction of magnetic north.  If a sighting base is attached to the compass housing, it is then possible to measure the angle between the line of sight and the position of the needle.


B.
The compass needle always points to magnetic north, a point some 1,300 miles from true north at the North Pole.  The angular variation of magnetic north from true north is referred to as the magnetic declination.


C.
Declination may be either east or west.  The line of zero declination (no correction needed) passing through the eastern section of the country is called the AGRONIC line.  Lines having equal declination are connected by lines known as ISOGONS.


D.
Bearings are horizontal angles that are referenced to one of the quadrants of the compass(NE, SE, SW, or NW).

E.
Azimuths are comparable angles measured clockwise from due north, thus reading 0° to 360°.  Examples of converting degrees to azimuths are:  In the NE quadrant the user would add the degrees to 0 to get the azimuth.  N80E = 80  (0 + 80 = 80).  In the SE quadrant the user would subtract the degrees from 180 to get the azimuth.  S50E = 130  (180-50=130).  In the SW quadrant the user would add 180 to the degrees to obtain the azimuth.  S60W = 240  (180 + 60 = 240).  In the NW quadrant the user would subtract the degree from 360.  N15W = 345.  (360 – 15 = 345).

F.
Allowance for Declination – set a north arrow with a staff compass and adjust hand held compass to due north.


G.
Use of the Compass – to assure accurate compass readings when running a traverse, the novice must be cautious to see that:


1.
The compass is perfectly  level.


2.
The sights are properly aligned.


3.
The needle swings freely before settling.


4.
All readings are taken from the NORTH END of the needle.
4.
Have students measure simple bearings and convert them to azimuths.
5.
Discuss land measuring with students.


A.
Surveying is the art of making field measurements that are used to determine the lengths and directions of lines on the earth’s surface.


B.
A forester is concerned with plane surveying; the measurement of distances and angles, the location of boundaries, and the estimation of areas.  

C.
Measurements of Distances can be accomplished by either pacing or chaining.  Pacing is defined as the average length of two natural steps; a count is made each time the same foot touches the ground.  A natural walking gait is recommended.  Chaining is using a surveyor’s, or Gunter metal, chain which is commonly one or two chains in length.
6.
Have students determine their pace factor.  (Hand out “Determining Your Pace Factor” Lab sheet).  

7.
Measurement lengths to know.


A.
One chain = 66 feet


B.
One chain = 100 links


C.
One link = 7.92 inches


D.
One acre = 10 square chains


E.
One acre = 43,560 square feet

8.
Computation of Areas


1.
Squares




Formula:  (S)²




Example:  Side length = 400 feet






(400)² = 160,000 square feet


400 feet






2.
Triangles



Right Triangle Formula = ½ b x h


All triangles = Square Root of s(s-a)(s-b)(s-c)






S=the sum of all 3 sides divided by 2


[image: image1]
s = 177 + 125 + 125
                2

s = 213.5

square root of 213.5(213.5-150)(213.5-125)(213.5-125)=10,304.551 sq. ft.

3.

Rectangle



     
 Formula:  B X H




Example:  
[image: image2]


215 x 55 = 11,825 square feet

4.
Trapezoid



Formula:  H X B + B1





     2
Example:


160 X 47+ 85   =  10,560 square 

2
To convert the square footage to acreage you will divide the square footage by 43,560.
Example:  10,560 square feet ÷ 43,560 = .242 acres.  Note:  Always round to the nearest .001 of an acre.
9.
Basis for Legal Land Descriptions


A.
History

A. Ordinance of 1785 established the rectangular surveying system as developed by Thomas Jefferson.

A. Thirteen original colonies, Ohio, Tennessee, and Kentucky were surveyed with metes and bounds system which followed natural land features such as ridges, streams, etc.

A. The metes and bounds system was not accurate and was replaced by the rectangular surveying system in states west of Ohio.


B.
Rectangular surveying system

A. Rectangular system subdivides land into square areas by using principal meridians and base lines.




(a)
Meridians run north and south.




(b)
Base lines run east and west.

A. Ranges 



(a)
A range is a six-mile strip of land which runs north and south 



parallel to the principal meridian.




(b)
Ranges are labeled with consecutive numbers east or west 




of the principal meridian.



3)
Townships (also called tiers)




(a)
A township is a six-mile strip of land that runs east and west 



parallel to the base line.




(b)
Townships are labeled with consecutive numbers using the 




south base line as the starting point.
10.
Legal Land Descriptions


A.
Townships 

A. Subdivided into a rectangular grid of 36 sections. Each section is one square mile.

A. Contains 36 square miles and is six miles square.

A. Each section is divided into quarters for reference purposes.

A. Quarter sections are 160 acres each and are abbreviated as SE¼, SW¼, NE¼, and NW¼.

A. Quarter sections can be divided into quarters or halves which can be further divided by quarters.
A. The description of land within a section must be read backwards. 
A. Legal land descriptions for every piece of property can be found in the county plat books.

A. One township is displayed per page with all the land tracts separated by property owner/s.

A. Each land tract lists the owners and acreage.

A. Smaller acreages, especially subdivision lots, are not individually shown.

Plat books are not accurate enough to locate exact property boundaries

Unit 4: Forest Measurements
Lab Sheet #1: Determining Your Pace Factor

1. The instructor will have a 100' course laid out for you to pace.

2. Start at one end, step off with your right foot.

3. Every time your left foot hits the ground count one.

4. Remember how many paces it takes to get to the 100' mark.

5. After pacing the course four times, pace four more times, recording your number of paces each time below.

5. ________

5. ________

5. ________

5. ________

6. Total the four numbers and divide by four.
7. Divide this number into 100.  This will be your pace factor.

8. Write your pace factor (PF) on line 9.

9. _________ pace factor

10. You should now be able to determine the distance of any traverse.

Unit 4: Forest Measurements
Assignment Sheet #1, Drawing and Measuring Land

Draw the figure and determine the acreage.

11. ______ acres

11. due W

200'

11. due N

200'

11. due E

200'

11. due S

200'

12. ______ acres

12. due W

200'

12. due N

200'

12. S 63(E
224'

13. ______ acres

13. N 80( W
600'

13. N 10( E
200'

13. S 80( E
600'

13. S 10( W
200'

14. ______ acres

14. S 45( E
1000'

14. S 45( W
800'

14. N 45( W
1000'

14. N 45( E
800'

15. ______ acres

15. N 10( E
580'

15. S 10( E
580'

15. S 80( E
662'

15. N 10( W
900'

Summary

After completion of this unit of study, students will be able to determine direction with little margin of error using a compass.  Students will also be able to compare and convert azimuths and quadrants.  Students will also demonstrate the ability to adjust compass declination.

Evaluation

 Skill Test 
125’
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177’





55 feet





215 feet





160 feet





85 feet





47 feet
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