HARVESTING SYSTEMS
Matching the RIGHT CREW with
the RIGHT EQUIPMENT to
your project is the first key to

SUCCESSFUL HARVESTING.

H

BY ROBBO HOLLERAN

ere in the Northeast, we have three major types of harvesting systems, each with problems and benefits. With our diversity of terrain, ownerships, and silvicultural systems,
there is room for every method. There are alternative systems like helicopter logging and
hybrid portions of the main systems that we will mention. Traditional chain-saw felling is usually
coupled with a cable-skidder for a smaller-scale operation. We call this “conventional logging.”
Systems that use mechanical felling are divided into short-wood, or cut-to-length (CTL) systems,
and whole tree logging, where the whole stem and top are dragged to the roadside. Some of these
terms are used differently in other areas, so I hope to clear things up, and give you some idea of
the options out there.
Many factors influence the best choice of systems for a particular project. We will consider how
each system varies in its usefulness, along with the problems and benefits of each. The size of the
landing required may be a deciding factor for a project, or the intensity of harvest, total volume,
tree size, or steepness of terrain. Some equipment just cannot do certain jobs.
The history of logging systems is fascinating, with horse logging and floating the logs down a
river as recently as the middle 1900s. Hardwoods do not float so well, so many stands of denser
timber waited until railroads could be built. The narrow-gauge, logging railroads are a fascinating
subject, from the mid-1800s to mid-1900s. And these steam engines powered sophisticated cable
systems for logging as early as the mid-1800s.

Once diesel power became available, the crawler tractors became the main feature of logging all
over the country and still have a place in modern logging. I use the term “modern logging” here, and
there have been significant changes over the past 20 years—but keep in mind that the first guy in
your state to buy a rubber-tired skidder, about 1960, considered himself a modern logger too. And
these skidders are still the main workhorse of forestry operations around the world—with a few
exceptions. They have grown in size from less than 100 hp to 300 hp, and have either a cable winch,
a hydraulic log grapple, or both. The other main tool for moving logs to the roadside is the forwarder.
The concept is as old as the horse-drawn wagon, but this machine combines elements of a log truck
and an all-terrain beast. It has a hydraulic arm to pick up logs and a bunk to carry the load instead of
dragging it.
Felling has gone through a similar evolution; perhaps we start with beavers. The axe was the main
felling tool from the Stone Age until almost 1900, when steel saws made their way into the woods for
tree felling. Early gasoline-powered saws (1920s!) were heavy, dangerous, and expensive. Most lumberjacks had the sense to keep their old crosscut saw and axe handy until the 1960s when the “modern” concept of chain saws was developed with lightweight 2-cycle engines. They continue to build
lighter, stronger, and safer chain saws today, though the basic design has held steady for 50 years.
Mechanical felling has another story that starts with early, heavy-wheeled chain saws and hydraulic
shears. The shears caused severe damage to the logs ruining the lumber potential, so were best suited for pulp trees. The concepts came to fruition in Scandinavian countries in the late 1960s with
commercial units equipped with either a circular saw or a chain saw. Some are wheeled and some
have a tracked undercarriage like a bulldozer. Some of them drive right up to the tree, but most
involve a hydraulic arm with a “hand” that contains the saw. There have been many variations, but
today they fall into two categories: fellers and processors. The fellers simply cut the tree off and perhaps lift it from the stump and can place it onto a bunch—hence the term feller buncher. The
processors are more complex. They set the felled tree onto the ground, and the “hand” has rollers to
pull the tree through a set of delimbing knives that slice off the limbs. It also measures the length of
the log so the operator can direct it to cut the log to any length. Then it processes the next log. The
result is a pile of logs on one side of the land and a pile of branches on the other side. And it does it
about as fast as it took to read these last sentences. As you might imagine, these are perfectly
matched to a forwarder for the “cut-to-length” system.
Now that I have your attention for the modern systems, we will start with cut-to-length. This system pairs a complex mechanical tree “processor” with a forwarder to carry the products out of the
woods. It is innovative technology, and modern processors have sophisticated on-board computers
with GPS and mapping technology. Foresters can load the harvest unit boundaries, special treatment
areas, stream crossings, and prescriptions so the operators can keep track of their units from the cabs.
Further, the computer can assist with bucking decisions and even keep a tally of the number and
size of logs produced. There is a lot of Wow! there, and it comes with the Wow price-tag. The larger
processor-forwarder combination can cost well over $1 million for two pieces of equipment. The
good news is that two machines are all you need for a production logging system with only two operators. They come in small, medium, and large sizes, suited to different-sized timber, hauling distances, and intensity of harvest. The medium-sized units are pretty good for thinning and selection
harvesting, and they can actually lift trees out of the stand for minimal damage such as with overstory removal. The processor operator is a key employee, sometimes selecting trees for harvest, and
determining the bucking decisions and job layout. CTL is best suited to fairly uniform timber such
as softwood plantations, but they do well in our natural stands as long as the larger trees do not have
huge limbs.
A main benefit is that the operators can do almost every function from within the cab, which
brings greater safety and comfort. While the equipment is expensive, there are only two machines to
own and maintain, and then only two machines to move to each job and a crew of two operators can
be highly productive. Other benefits include making use of a small landing or narrow roadside strip.
This can be a critical factor for smaller woodlots, suburban logging, or other tight spots. The forwarder can do all the sorting and even load trailers. Other systems sometime have a designated
machine for these tasks. It can also do some trail work, especially stacking brush or “corduroy” logs
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to armor poor sections of trail.
And the forwarder carries the
logs out of the forest instead of
dragging, which gives a different
impact on the soils (more compaction but less disturbance) and
is better for uphill transport than
dragging. And the firewood
comes out clean. Another benefit is that the forwarder can
almost always accumulate a full
load regardless of stem size.
Each system has limitations,
The cable skidder is still in common use today.
and the forwarder is not as nimble on steep ground and is heavy
for wet ground. The brush-armored trail can help solve the problem, but now is the time to mention
the drawbacks. Both pieces of equipment are complex, requiring skilled operators, critical maintenance, and expensive repairs. And they are very expensive to purchase, so it is difficult for new operators to get experience, or for new businesses to get started. Overall, the per-ton costs can be high. The
forwarder also causes less ground disturbance, which can be a benefit—sometimes we want to scarify
the site in preparation for planting or natural seedlings. The forwarder has a smaller payload than a big
skidder, which gives them a shorter effective hauling distance. Processors are very complex, and if one
small portion is not working, the whole system can be shut down due to one O-ring or hydraulic valve.
Processors are also more limited in the size of trees they can handle, either too large or too small. Some
cannot close their grip on a 3-inch tree, which affects their ability to remove unwanted understory.
Few processors can handle trees over 24 inches in diameter, but no one minds cutting a few of these
with a chain saw.
The whole tree logging system has two main variants: with or without biomass chipping. The
main feature of the system is that trees are felled and piled onto bunches by the—you guessed it—
feller buncher. The bunches are picked up by a grapple skidder and dragged to the landing with the
branches and tops attached. Hence, the name “whole tree logging.” At the landing, the sawlogs, firewood, and pulp are delimbed, bucked, and sorted. Treetops and major limbs are either chipped for a
biomass product or carried back out to the forest to be spread around or to fill in sections of trail. Some
other variants include debarking a portion of the product at the landing to produce “clean chips” for
pulp or having a “processor” on the landing to delimb and buck and sort.
The system is very well suited to heavy cuts and larger harvest units. Since several large pieces of
equipment are involved, the fixed costs to start a job are high. Moving in equipment, setting up the
landing area and main trails takes time, which has to be spread out over a significant volume. So, small
units are just not practical. The system requires a large landing area, but once it is set up, it is highly
efficient and can lead to the lowest cost per ton. The feller can cut a tree every 20–30 seconds and is
especially fruitful for “mowing” undesired understories such as beech or striped maple in the
Northeast. It can literally snip these off like a weedwhacker and either accumulate them for bunches
or scatter them. These fellers tend to be more rugged than the processors, can lift larger trees to
reduce stand damage, and can cut very large trees with multiple passes. However, they do not have
much control once they sever a 40-inch tree! The feller operator is critical to organize the woods portion of the job, with trail layout, bunch size and placement, and sometimes tree selection.
The grapple skidder is a main attraction for this system. Hydraulic arms on the rear grasp a bunch of
5 to 20 trees—or dozens of small stems—and lift the butt ends off the ground. The larger skidders can
drag 5 cords of wood with tops in one hitch. We used to work all day to skid 5 cords of wood. The
feller has to accumulate the correct-size pile for the skidder and the ground conditions, so that is a key
decision for optimization. With well-positioned bunches, the skidder can grasp a load in seconds and
haul to the landing in a few minutes, depending on the distance, making dozens of trips each day. At
the landing, it drops the hitch in front of the processing equipment, grabs a load of debris, and returns
to the felled trees. The operator never leaves the cab and travels safely with heat or air conditioning.
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At the landing, there are
several methods to handle,
process, and sort the products.
Some will have a processor, as
used in the CTL system, to
delimb and buck stems.
Usually there is a designated
machine—called a stroke or
“pull through” delimber—to
remove the limbs from the
stem. A hydraulic grapple
crane handles and sorts the
The forwarder carries the processed logs from stump to roadside and is
stems and is commonly paired
useful for sorting, loading trucks, piling brush and setting bridge mats.
with a “slasher” to buck the
stems into particular lengths.
The crane operator is the boss of the landing and has to make the bucking decisions for all products.
He decides what length to cut each stem and how to sort the products. He also has to control the flow
of the skidders, trucks, and other operations. For example, on larger units it may be helpful to have
one skidder hauling from the back of the lot and another working close-in for best efficiency. And
when his time is taken loading trucks, the skidders either have to wait, pile up several hitches, or pull
hitches from the back of the lot and leave them at a closer location. The delimber operator can take up
some of this slack.
On whole-tree jobs with biomass chipping, another element is added. The treetops and large limbs
are stacked in one pile awaiting the tractor-trailer box that is set up to haul chips. The operator has to
decide how much of the stem is delimbed for pulp, and how much is sorted for chipping. This will be
influenced by the price for certain types of pulp, the limbiness of the stem, and other factors. The
truck backs onto the landing in front of the chipper, and the tops are loaded into the feed section of
the chipper, which blows chips into the truck. These chips are usually the lowest-value product and
can take “almost anything” that is not sold for pulp. For example, if we are harvesting understory cull
trees, even 2-inch or 3-inch diameter, a bundle can be stuffed into the chipper to make a product. It
normally takes about 30 minutes to fill a chip-box with about 30 tons of chips.
This is our most efficient system, in terms of cost per ton and tons per day of production. It takes
four to six large pieces of equipment with operators and is less fussy about tree size and terrain than
CTL. The whole tree system, even without chipping, leaves a very clean look. For development clearing, the chipping is essential where burning of debris is not allowed. This also works great for fuel
reduction thinning in western forests, since the brush can be piled in designated locations with fuel
breaks. Harvest units are already prepared for replanting or natural regeneration by the harvest equipment. With felling and handling whole trees, the trails have to be wide and the system is limited for
lighter cuts like thinning. This is a great system for shelterwoods. Overstory removal is possible, but
the felling and skidding has to be carefully done to minimize damage to saplings. The per-job costs are
high, so this is not suited to smaller harvest units. It requires a large landing, which is quite messy, in
progress for the tree processing, so this is not suited to small lots, or suburban neighborhoods in general. The landings can be cleaned up and seeded for permanent openings, though.
Conventional logging with chain-saw felling and a cable skidder is still in common use. Trees are
felled with a chain saw and usually delimbed where they fall. Each tree is wrapped with a cable or chain
“choker” and winched to the machine to be dragged out, usually with four to eight stems per hitch.
Sometimes a small bulldozer will be used to “bunch” the stems and build trails, particularly on steep
mountain logging like we have in parts of Vermont. This keeps the skidder on the main trails, and the
dozer can get into smaller spaces between trees—or steeper ground—to accumulate a full load. Even
without a dozer, the skidder often has 60 feet to 100 feet of cable to reach the trees, though it is difficult
effort to haul a 3/4-inch cable more than a few yards from the skidder. The stems are dragged by the
skidder to the landing where they are bucked—often with a chain saw—and piled for the trucks.
The landing can be supplemented with a loader to sort and stack stems. This could be a skid-steer
or bucket-loader, or a crane, even with a slasher. Rarely, a felling machine can be used to fell or process
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stems, but one benefit is that these machines can
be hired for a few days on particular jobs without
having the fixed cost of the monthly payment.
This is the lowest-cost system in terms of capital
cost to get started, and most modern loggers
started their business with a cable skidder. Often
these crews are just one man. There are safety
issues for doing this dangerous work without anyone else present, and, ironically, the “workers
compensation insurance” is one reason that these
systems are often run by one person. The insurance is so expensive that employees are not justi- The grapple skidder is often paired with a fellerfied, so many operators work as independent con- buncher and biomass chipper for 'whole tree’ logging.
tractors or partners.
This system works best for smaller harvest units with a lower fixed cost per job. There are only one
or two pieces of equipment to move. They operate on smaller landings and have less capital cost but
more labor per ton. They are capable of lighter harvests like thinning and improvement cuts; however,
the cost per ton can actually be high, along with the cost per tree. This is a conundrum in forestry—
the system that can fit into smaller spaces and do lighter cuts is not well suited to cutting a high proportion of low-value wood as you will find in early thinnings.
Hybrid systems make use of different elements of these in creative combinations. For example, I
once had a project where we used cable skidding to do a small project with a high proportion of wood
suitable for biomass chipping. We did chain-saw felling, whole-tree skidding, and stockpiled the lowgrade wood for chipping. A chipping contractor came every week or so and chipped a dozen loads of
biomass. I have mentioned conventional crews hiring a feller buncher for a daily rate to cut a particular job. Sometimes a larger whole-tree operation has steep terrain where they need a cable skidder to
get to odd places. And I have seen CTL systems contract with a cable skidder for particularly large
stems or long products like telephone poles. I know one operator who used a feller processor to cut
and delimb trees at the stump, in mountain logging conditions, where they were dragged to the roadside with a cable skidder. As the logging force gets older and perhaps wiser, we see all sorts of laborsaving techniques.
I have to mention helicopter logging, which is fascinating. I got to ride in a logging helicopter once.
This is expensive per tree and per ton. The felling is usually done by chain saw, and then the trees
are hauled by helicopter to the landing. It is only warranted with extreme terrain where any ground
system is impractical—and it takes valuable wood to pay the expenses. But it can pick up individual
stems, and there is no damage to the soil, and little risk of erosion. Cable yarding systems are another
innovation, where a system of cables is set up to move the wood. This has a very high setup cost, so
heavy cutting in regions with a very high stocking level are best suited, along with steep ground or
other features not as well suited to ground skidding. Douglas fir can have five times as much volume
per acre as white pine, for example, and grows on steep slopes.
I use all these normal systems in my practice and have worked with some interesting hybrids. Each
has a place in forest management, and matching the system to the project is a good place to start.
Access, terrain, size of the project, type of silviculture, needs of the landowner, and available crews
will all be part of the decision process. . ■
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