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Introduction

The term “forest stewardship” may summon to 
mind a vision of tranquil forest scenes where the 
forest community gradually changes over time with 
minimal  disruptions. Or it may invoke the image of 
a forest in which resources are carefully protected 
and products are prudently extracted with no damage 
to the resource base. Within one of these contexts 
many landowners embark on their Stewardship 
Management Plans, with goals of multiple use 
management and environmental protection. In their 
visions and images, “logging is a disruptive affair, 
even under the best circumstances”(Jones 1993). 
Yet, timber harvesting (or “logging”) is often an 
integral part of a forest management program. It is a 
primary method for achieving many goals other than 
income from timber production. Some of the other 
benefits derived from harvesting will be reviewed 
briefly in this paper.

Although landowners may harvest part, or all, of 
their forest only once or twice in their lifetime, the 
visible disruption caused by logging makes them 
uncomfortable with the results. Actually, that 
disruption may be more a perception of sight and 
emotions rather than a true environmental 
degradation. As the landowner, you have many 

opportunities to reduce the apparent disruption, and 
to maintain the environmental integrity and beauty of 
your land. This paper will provide you with some of 
the important points to consider as you plan these 
operations with an eye toward meeting your resource 
management goals in an environmentally sound 
manner.

Harvesting Objectives

Logging is, of course, the only way to 
implement objectives that focus on the generation of 
revenue from timber production. However, it is also 
a key step in the development of other management 
goals. For example, if you wish to create new forest 
stands, whether they are single-species plantations or 
mixed-species multi-age natural stands, harvesting is 
generally necessary to create the appropriate site 
conditions (available sunlight, reduced competitive 
vegetation, bare mineral soil) for the establishment 
and growth of new seedlings. The type and amount 
of regeneration will significantly depend on the 
harvesting method that is employed. Similarly, 
harvesting is necessary if you want to alter stand 
structure, shapes and boundaries to create desirable 
aesthetic patterns.

Other objectives might focus on creating 
openings in forest stands for recreational purposes, 
enhancing wildlife habitat, or influencing water 
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yields. Logging is essential for removing individual 
trees or small groups of trees to meet these 
objectives. Harvesting, is also an important use of 
the timber resource if you are interested in: 
converting currently forested land to other purposes, 
such as cropland or pasture; replacing slow with 
fast-growing species; or preventing a pest problem 
from becoming an epidemic. Finally, judiciously 
controlled harvest operations can help you meet 
objectives that involve aesthetics and protection of 
soil, site and stand integrity.

In summary, harvesting trees is a tool for 
accomplishing many management objectives, and 
operations can be conducted to protect 
environmental quality and reduce visual impacts. 
Key requirements for environmentally sound 
harvesting will include good planning, reputable 
contractors, skilled workers, and professional 
foresters who understand the concepts and 
application of sound forest practices.

Environmental Effects of 
Harvesting

Let's briefly consider how harvesting influences 
various environmental factors. Perhaps the most 
constant characteristic of all ecosystems is 
“change”. This change may not be visible on the 
time scales to which we are accustomed. A clearcut 
may seem like a permanent change in the landscape, 
but in time it will return to the type of stand it was 
before logging. Although more woody biomass is 
removed in logging than in natural events, many of 
the changes that follow logging are no different than 
those that occur after a wildfire or hurricane. Plant 
and animal communities within the disturbed area 
shift to species that are best adapted to the new 
conditions of increased available sunlight, greater 
temperature extremes and altered species 
composition. Gradually, through a natural process 
termed ecological succession, the developing 
communities in the “disturbed” areas change to 
plant species that are adapted to shadier conditions, 
and to animal species that prefer the new plant 
communities for their food and nesting needs. 
Eventually, succession results in a forest structure 
very similar to pre-logging conditions. Tree planting 

and other silvicultural practices often hasten this 
process to meet management objectives.

Each stage of succession adds to the biodiversity 
in a region. If all forests were old growth, there 
would be far less biodiversity than with forests that 
include a variety of different successional stages. 
Similarly, if all forests in a region were young 
plantations, there would be less diversity than with a 
mix of both young and old stands. Thus, harvesting 
may actually enhance the biodiversity across a 
landscape rather than being a disruption. Biodiversity 
will be maintained as long as there is a continuous 
renewing of young stands through harvesting 
operations or natural disturbances (Figure 1).

Figure 1. Biodiversity achieved through a mix of stand 
ages.

Vegetation changes that characterize succession 
after logging, or other disturbances, also signal 
altered patterns of animal use of the forests. Some 
wildlife species occur most frequently in open areas, 
as in a clearcut; other species prefer older natural 
stands; and still others need a combination of both. 
Harvesting does not eliminate wildlife habitat, but it 
alters it for different groups of animal species. In 
fact, when forest understories are opened partially or 
completely by logging a flush of grass and 
herbaceous growth occurs on the forest floor. The 
new growth increases food sources for many animal 
species, thereby increasing the likelihood of 
population growth. Both prey and predator species 
benefit from these changes. 
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Aside from the visual effects, and shifts in 
ecological succession, the next most likely effects 
from logging are changes in soil and water quality. 
These can be long-lasting and detrimental changes if 
proper care is not used in logging operations. 
Continuous movement of heavy equipment across 
the same ground can significantly compact 
fine-textured soils (such as those with clay) when 
they are wet. Compaction and rutting reduces growth 
of trees along the edges of tractor trails, and dragging 
logs along those trails may damage standing trees, 
creating entry courts for disease organisms and 
insects. Soil compaction and wounding effects will 
be especially important in stands that are partially 
harvested rather than clearcut. The well-drained 
sands that occur on the majority of forest sites in 
Florida are much less prone to compaction problems 
than soils with a moderate clay content or wetlands 
soils.

Similarly, sediment loads may increase 
substantially in streams that run through sites with 
recent logging if waterways are not properly 
protected. Most of the sediments are eroded from 
roads and skid trails or improper site preparation 
after logging, and most can be avoided with 
appropriate operational procedures, called Best 
Management Practices (BMPs). Erosion from 
nonroaded portions of the logged area is unlikely 
because of the rapid revegetation (grasses, herbs, 
shrubs) of bare mineral soil exposed during logging.

This brief overview of environmental effects 
demonstrates that potential, long-term negative 
effects of logging are largely limited to plant and 
animal species that occur primarily in older stands, 
and to soil and water quality. These effects can be 
greatly minimized by landowners by following three 
major guidelines, each of which will be discussed in 
more detail in the rest of this paper:

• Match the regeneration method to your 
objectives and common plant communities;

• Strictly follow Best Management Practices 
and related guidelines for environmental or 
visual quality;

• Carefully define the logging contract.

Regeneration Methods

Landowners may select among various 
harvesting, or regeneration methods  depending on 
their particular objectives and the species and 
conditions they desire in the next forest stand (Figure 
2).

In the clearcut method all trees are harvested 
for wood products, and the site is usually planted 
with seedlings. This system works well for 
regenerating species such as the southern pines and 
hardwoods that require a great deal of sunlight as 
seedlings. Since logging equipment is only on site 
once every 20 to 50 years, there is less opportunity 
for soil compaction and damage to standing trees. It 
usually produces more revenue than the other 
methods, but a portion of the revenue should be 
allocated to site preparation and planting. If the 
clearcut is done in small patches or strips, however, 
seed from the surrounding stand can regenerate the 
harvested area naturally.

Figure 2. Landowners may select among various 
harvesting and regeneration methods.

With the seed tree system, 10 to 15 healthy trees 
per acre are left after logging, individually or in 
clusters, to act as a natural seed source for 
regeneration. This method combines the advantages 
of clearcutting with cost savings from not replanting. 
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Usually, however, site preparation such as burning is 
necessary to create a good seedbed. Once seedlings 
are established the seed trees can be removed 
although they are often left for wildlife or aesthetic 
objectives, or because of the relatively high cost of 
harvesting a small number of trees. Heavy winds, 
lightning and insects may also damage the widely 
spaced seed trees. If natural regeneration does not 
occur within a few years, seedlings may need to be 
planted. Spacing in the new stand may be uneven, 
requiring some prethinning. Landowners must be 
sure to leave well-formed, healthy trees or the new 
stand is likely to be filled with poor quality trees. As 
with clearcutting, this method is most appropriate for 
species that tolerate high levels of sunlight. Neither 
of these two systems are favored for shade tolerant 
species.

The shelterwood method is similar to the seed 
tree method but requires that more trees be left after 
the final harvest. The number of residual trees is 
reached by thinning the stand two or more times. 
Again, the system relies on natural regeneration from 
the trees that are left on site. The residual overstory 
can be removed once the regeneration is established, 
although the overstory can also be left (irregular 
shelterwood) until the next major harvest to provide 
larger trees and diversify stand structure. Whether it 
is removed may also depend on the value of the 
residual trees, the cost of logging, and the likely 
damage to the new stand. This system generally has 
higher harvesting costs than the first two options. The 
amount of shade on the forest floor can be varied by 
the number of trees left to provide seed. Thus, this 
method can be used for both shade tolerant and 
intolerant species.

All three of the previous harvesting methods 
result in essentially even-aged stands. The selection 
system is the only method for creating and 
maintaining uneven-aged stands. Individual trees or 
small groups of trees are harvested while minimizing 
damage to the residual stand. The small openings 
naturally regenerate by seed fall from surrounding 
trees. Such selective logging can be accomplished 
with entries into the stand every 5 to 10 years, which 
increases the potential for soil compaction and 
damage to residual trees. It also requires more roads 
or skid trails than the other three methods. It is the 

least cost-effective logging system, but the most 
reliable for regenerating species such as oaks and 
other hardwoods that prefer shady conditions for 
seed germination and seedling growth. Group 
selection (or small patch clearcuts) can be effective 
for providing visual and microlandscape diversity in 
your stand. Forest appearances change very little 
with this method, so it may be valuable when 
aesthetics are extremely important.

Thinnings are another type of partial harvest in 
which poor quality trees or entire rows are removed 
from a young stand. The objective is not to create a 
new stand; but, rather to provide more growing space 
for the better trees in the stand, to reduce the density 
to improve wildlife habitat or recreational 
opportunities, or to increase visual penetration into 
the stand and enhance aesthetic qualities.

Although the shelterwood, selection and 
thinning methods require a great deal of care (and 
therefore extra cost or less revenue) to protect the 
trees that are not harvested, they are probably the 
best methods if your objectives are focused on 
resources other than timber production. Each system 
is flexible enough to vary the amount of sunlight 
reaching the forest floor under residual canopies or 
in different-sized openings. This flexibility may be 
important depending on your wildlife, recreation or 
other objectives.

Primer on Harvesting

A brief description of logging systems and 
related costs should help in understanding the two 
other opportunities (BMPs and logging contracts) for 
environmental protection during harvesting. 
Although a variety of equipment and systems are 
available (Shaffer 1994), most logging in Florida 
utilizes rubber-tired skidders to move logs from 
stumps to landings where they are loaded on trucks 
for transport to mills (Figure 3). Tree felling is done 
manually with chainsaws in some systems, but it is 
most often accomplished with tractors equipped with 
hydraulic shears or saws. Feller-buncher tractors 
have the ability to accumulate several trees as they 
are cut so they may all be laid together for pick up by 
the skidder.




