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Forestry and Natural Resources

Unit 20:  Timber Production


Unit 20: Timber Production

Lesson 2:  Timber Harvesting Methods and Logging Methods
Duration: 2 Days (2 hours)

Students will be able to:

1.
Define the 4 major harvesting methods.

2.
Identify common logging methods.

Suggested Learning Activities:

20.2A
Felling Trees:  Students explain the methods and procedures used to safely fall, buck, and de-limb a tree with the least amount of damage to the area.  If possible, students demonstrate the skills on standing timber.

Teaching Outline

I. 
Harvesting methods

A. Harvesting: cutting and removal of trees as a forest crop

B. 
Harvesting involves removing mature trees, thinning trees to increase production, and supplementary treatment to increase seedling growth

C. Harvesting methods vary depending on site, topography, species, and market demand

D. 
Thinning method of harvesting

1. 
Total volume of trees removed does not exceed the growth for a given period

2. 
Employed to ensure reproduction (artificial or natural) during, or immediately following, crop removal

3. 
From a sustainability point of view, thinning is the preferred harvesting method

4. 
Useful on slopes where erosion is a problem

5. 
Remaining trees provide wind protection for the stand

6. 
Remaining trees provide a seed bank

7. Leaves habitat for wildlife

E. 
Clearcutting method of harvesting

1. 
Removes all trees on site

2. 
Due to its destructive nature, this harvesting method should be greatly restricted

3. 
Disadvantages of clearcutting:

a. 
greatly execrates erosion, leading to soil and nutrient loss

b. 
pollutes adjacent waterways (from erosion and run-off)

c. 
Increases fire danger (from slash)

d. 
Destroys important wildlife habitat

e. 
Sudden exposure to sunlight can cause severe changes to soil and remaining vegetation

4. 
Although the advantages of clearcutting are few, they are as follows:

a. 
Good for sun-loving species

b. 
Don’t need to worry about protecting remaining trees from heavy machinery

c. 
Quick economic return

F. 
Seed tree method of harvesting 

1. 
Removal of all but seed trees from harvesting site

2. 
Allows for natural regeneration from wind dispersal of seed

3. 
Seed trees are chosen for wind resistance and seed bearing ability

4. 
Species that are susceptible to wind-blow do not benefit from this harvesting method

5. 
Seed tree harvesting has many of the same disadvantages of clearcutting, including soil erosion, loss of habitat, and increased fire danger

G. 
Shelterwood method of harvesting

1. 
Removes only a portion of the stand at one time

2. 
Allows for natural regeneration, a well as providing shelter from wind for the remaining trees

3. 
This system is accomplished in 3 - 6 phases

a. 
First stage: “prepatory cut” - removal of dominant trees with dense canopies; allows light to enter for reproduction; doesn’t remove more than 1/4 of the stand 

b. 
Second stage: “seed cutting” - occurs once the stand has released a heavy crop of seed and reproduction has become established

c. 
Final stage: removal cutting; this stage may be broken up into several stages to allow seedling protection during harvest

II. Logging methods 

A. 
Felling: sever a tree at the stump

1. 
Large diameter trees (larger than 24 inch) are usually felled with a chainsaw

2. 
Small diameter trees (24 inches or smaller) are felled with hydraulic shears, saw heads, or excavator-based carriers

B. 
Limbing: removing limbs from the harvested tree

1. 
Often done with chainsaws

2. 
Mechanization has reduced workplace accidents

C. 
Bucking: cutting the felled tree into appropriate sizes

1. 
Chainsaws are used, or small (on-site) milling machines
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When the middle of a falling tree strikes a leaning tree or a snag near the ground, the fall tree is likely to be broken at the leaning snag or tree.





Hanging a tree on a stump or on a large log near a stump will produce the equivalent of a hollow on otherwise level ground and may break the bole below the center of its length.





A tree may be dropped across two ridges without breaking at the first ridge (30 or 40 feet from the stump)


or over the hollow


between the


ridges, but will break at the second ridge (up to 100 feet from stump).





A tree dropped across a hollow and over a ridge 100 feet or more will ordinarily break both at the ridge and over the hollow.





A tree dropped across a ridge or log 30 to 40 feet from the stump will not ordinarily 


break at the


ridge or log.





A tree dropped across a ridge or log about 60 feet or more from the stump, so that the butt is not supported, will break at either the ridge or the log.





A tree dropped squarely on a rock or stump will burst at the rock or


stump even when


there are no bending stresses.





The ideal condition for felling


timber is level, spongy ground.





Timber Production








Fell trees at a 45 degree angle to the skid road, if possible, to make yarding easier.





Test direction of fall with an ax or use the sights on a power saw.





Undercut








		Direction of Fall





Landing





Skid Road





When felling a tree with a  side lean it is important to compensate for that lean.  





For example, if the tree has eight feet of side lean, it will fall eight feet to the side of the point it was gunned.





If an obstacle is closer to the tree than the tree length, then a proportionate distance must be calculated.





	If the tree in the illustration was 	gunned for the stump as shown, it 	would fall eight feet from the stump.





If it was gunned eight feet to the left of the stump, it would break over the top of the stump.





Side Lean Compensation











Controlling Tree Fall
































The Humboldt undercut is most widely used in the Northwest, and allows a square cut on the but log.  Modern power saws make the Humboldt undercut feasible. 





This cut is used in smaller timber and will allow the stump to be cut closer to the ground.





Conventional Undercut





Making an Undercut





D--This cut is for extra large trees. Make three cuts, similar to “C” but leaving a step.





C--This cut is for trees over 30” in diameter.  Make two cuts, chip out the center with a pulaski.





B--An undercut, the same as “A” but puts waste on the stump.  Use a chain saw to make this cut.





A -- An undercut  This cut is used on smaller trees and can be made with an ax or a saw





Making the Undercut





Limb closely.  Limbs that stick out make logs hard to skid.  For safety, stand on the far side of the tree and swing the ax toward the top.





Leave limbs under the tree uncut until after bucking if they will help hold the tree off the ground or reduce roll or sway.





Trees are usually bucked in the woods.  However, with small trees it may be easier to skid and yard the entire stem and buck it as a central landing.





Measure and mark the entire tree before you start to cut.  Cut standard lengths, but watch for defects that redice quality such a: sweep or crook;  rotten places, fire scars, and wounds; splits and splinter pulls.





Buck into the best lengths to get top grade, volume, and quality. Group defects.





Add an allowance on each log for trim at the mill.  This is usually 2-3 inches per 16 feet, but it varies, so check total specifications.





Use seven cuts in the backcut on large trees.  Four cuts with the fourth going all the way in are enough on small trees.





Leave 1-2” uncut wood between the back and undercut.  This “hinge” controls the falling tree.





Make backcut 2” above undercut and keep it level.  A slanting cut or one that’s low causes stringers of wood to pull out of the stump and log.





Making the Backcut





When the cuts fail to match, the tree will have a tendency to swing away from the tight side, which come closed first.  In addition to pushing the tree away from the desired lay, an incorrect undercut may make it necessary to chop the face out with an ax.





When making the Humboldt undercut it is important to match the corners where the bottom cut intersects the top cut.





Incorrect





Correct





Cutting a log shorter to avoid a knot or defect may improve the grade and value of the log and sometimes the volume.





 17’8” (230 Bd. Ft.)





20’ 8” (200 Bd. Ft.





Use a log jack to raise small logs off the ground and make them easier to buck.





For safety stand on the opposite side of the log when you lop off branches.





Limbing and Bucking
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