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The handbook does not attempt to define a single “best” system for any site. Instead, it
presumes that readers need to be aware of the key factors that influence the probability of
achieving success with any given combination of equipment and site characteristics.
Readers will then use their own judgement to evaluate the merits of the various options.
The information in the handbook should be considered only as part of an overall process
for equipment selection which will vary from company to company.
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Common Features of Cable Equipment

Cable logging machines (“yarders”) are positioned and anchored on the landing or truck
road, and use one or more cables to drag the logs from the felling site to the landing or
roadside. Cable systems require that a path be cleared in a straight line from the yarder
to the backline anchor. Furthermore, the path must have a ground profile to accommo-
date the load path as it supports the payload.

Cable should hang free and clear of the ground
Several factors determine the payload capacity of a cable system: the safe working ten-
sion for the cable, the anchor strength, and the cable geometry as determined by the

ground profile and engineer-
ing. The distance between
the chord and the cable, or
“deflection,”  is important in
determining the payload —
the greater the deflection,
the greater the potential pay-
load. Since cables hang in
an arc, concave ground
profiles provide the maxi-
mum payload. The critical
point for maximum payload
can occur at any point
within the span,  but is usu-
ally specified as if it occurs
at midspan.

For short distances and light payloads, 6% deflection may be adequate, but for larger
payloads, up to 15% deflection may be required (deflection is measured as a percent-
age of the horizontal span). In addition to the cable deflection, the ground profile must
also provide adequate clearance for the carriage, chokers, grapple, and part of the logs’

lengths as determined by the obstacle-clearance
requirements. This distance can be 20 m or
more below the cable for fully suspended
payloads.

Adequate deflection and clearance allow for the
front ends of the logs to be lifted clear of the
ground as they are yarded. The term “deflec-
tion” is often used to describe the general shape
of a ground profile; in this context, it refers to
the combination of deflection and clearance.
While not strictly correct, it provides a good
measure for the suitability of the profile for suc-
cessful cable operations. Ultimately, the user
must include clearance in the analysis.

When used with the appropriate yarding sys-
tem, backspars, intermediate supports, or both
can increase ground clearance in areas of insuf-
ficient deflection.

Figure 37
Adequate deflection

and clearance are
required for successful
cable operations from
both operational and

environmental
perspectives.

Figure 38
A mid-sized swing
yarder capable of
grapple or skyline

yarding. Its small size
allows for easy

transport between
work sites.

Primary Transport Equipment
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OPERATIONAL

Inadequate deflection and clearance may limit the maximum yarding distance to less
than the machine’s capacity. Payload will be reduced below optimal, reducing produc-
tivity and increasing costs. Without adequate clearance, the cables could drag on the
ground and the logs may cause soil disturbance or become stuck behind obstacles.
Proper engineering before falling commences ensures that deflection and clearance will
be adequate to harvest the timber from all parts of the cutblock.

Productivity is reduced when logs become stuck or equipment is broken because of poor
deflection. The risk of debris being tossed through the air and striking a worker or of
cables breaking and causing injury increases with poor deflection.

Too much deflection can increase cycle times for skylines because of the increased time
required to lower the chokers from the carriage to the ground and then back to the
carriage.

ENVIRONMENTAL

Ground disturbance usually occurs in areas of poor deflection where the leading end
of the log cannot be lifted clear of the ground. Full and partial suspension are discussed
in more detail in the “Operating Techniques” section of this handbook.

The cable must lie in a straight line from the yarder to the tailhold. Therefore, a straight
corridor must be cut through the residual trees when a cable system is used for a par-
tial cutting prescription. 

Traffic over the ground is
reduced
Machine traffic on the
ground is virtually elimi-
nated with cable systems
compared with ground-
based systems (mobile
backspars are sometimes
used). Logs can be lifted
clear of the ground with
some cable systems, al-
though partial suspension is
more common. A significant amount of soil disturbance can occur near the landing, 
where the logs usually touch the ground.

The ground disturbance caused by the logs can become a pathway for surface water to
travel and cause erosion. See the “Machine mobility” section for a discussion of the
differences between towers, swing yarders, and yarding direction relating to surface-
water flow.

OPERATIONAL

The labour and equipment requirements for cable yarding often make it more expen-
sive to own and operate than ground-based systems. Depending on the capability of the
specific yarder, road construction costs can be reduced by increasing the yarding
distances.

Figure 39
A skyline corridor cut
through a second-
growth stand on
Vancouver Island.
The corridor is
approximately 4 m
wide, and cut in a
straight line from the
yarder to the backspar.
It allows the skyline
cable to hang free and
clear, without any
interference from the
ground or the residual
trees.

Common Features of Cable Equipment
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ENVIRONMENTAL

The machinery does not usually leave the truck road, which reduces the risk of soil
damage and its subsequent effect on water quality. With the proper setup, deflection,
and operation, trees can be lifted out of gullies or over streams without operating any
equipment near the stream channel.

Logs can be lifted over existing plantations or other sensitive zones without having to
construct roads or skid trails through the protected zones. However, full suspension does
not necessarily ensure zero impact — debris may fall from the logs or the logs may knock
into saplings as they swing from side to side.

Backspar trails may be required for grapple yarding; their locations must be planned
carefully to minimize site disturbance.

The yarder and cable are anchored when operating
The yarder is anchored to the ground at one end of the span and one or more tailholds
are anchored at the other end.

The anchors must be strong enough to support
the tower, cable, and payload. Stumps are typi-
cally used for anchors, but in some situations,
stumps are either unavailable or inadequate. In
these situations, fabricated anchors such as rock
bolts or “deadmen” will be required. With grap-
ple yarders, auxiliary machines such as excava-
tors or crawler tractors are often used as mobile
backspars.

OPERATIONAL

Anchoring the tower at each setup requires a
certain amount of time, the cost of which must
be amortized over the volume to be harvested
from that setup. Furthermore, the tailhold must
be moved continually from one location to
another during yarding to cover the cutblock. In
this respect, cable yarding is different from
either ground-based or aerial systems because
a higher proportion of the total time is spent in

setup activities for which there is no production. The costs for this non-productive time
must be amortized over the volume harvested at setup, making the cost for cable yarding
particularly sensitive to the volume of timber per unit area. In partial cuts, less timber
is removed and more setups are required, thus increasing the harvesting costs.

Some cable machines are designed for ease of mobility, with minimal setup and mov-
ing time, while others require a significant amount of setup time. For example, a long-
distance skyline yarder may require several days for each setup, while a small, mobile
yarder may be ready for operations within a few hours of arriving at the work site.

Pulling a guyline anchor or tailhold out of the ground can result in the tower falling over
or the main cables being whipped around the work site. Either situation is very danger-
ous, and all anchors must be checked thoroughly to ensure that they are safe.

Figure 40
A highlead tower
operating from a

landing. Three
guylines hold the
tower in position.
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ENVIRONMENTAL

The stumps remaining in a plantation may be too decayed to use as anchors. If fabri-
cated anchors are required, holes may be excavated to bury “deadman” anchors, which
could destroy some existing regeneration. Alternatively, a machine such as an excava-
tor or tractor may be parked in the plantation to use as an anchor.

Roads required within yarding distance
The maximum yarding distance with cable systems is limited by the amount of cable
carried by the yarder, and can be reduced to less than the maximum capacity by inad-
equate deflection and clearance. A typical maximum yarding distance is between 200
and 400 m, although some specialized machines can reach up to 2000 m or more.

OPERATIONAL

Careful engineering and layout is required to ensure that all the timber lies within yarding
distance. In contrast to ground-based or aerial systems that incur only incremental costs
to travel additional distance, timber beyond the reach of the cables is difficult to retrieve.
Cable extensions can sometimes be added, or additional road may be required, both
of which are expensive solutions.

Different cable logging systems have different economical yarding distances, depend-
ing on cable speeds and payload. Swing yarders configured for grapple yarding typically
retrieve logs one at a time, and are short-distance machines (under 200 m). Configured
as skylines, they can operate up to 400 m. Long-distance skyline yarders can operate
successfully over distances of 1000 m or more, while highlead machines typically
operate in the 200–300 m range.

ENVIRONMENTAL

Longer yarding distances can reduce the road network density, which can reduce the
amount of siltation generated from the roads and reduce the amount of productive land
occupied by roads.

Uphill or downhill yarding is feasible
Cable systems can be used for both uphill and downhill yarding, although they often
work better uphill.

OPERATIONAL

The cables remain in tension at all times with uphill yarding and the logs are always
under the operator’s control. With downhill yarding, the logs tend to slide ahead and
may be uncontrolled. On steep downhill yarding, the logs may slip out of the choker
and slide down to the road, perhaps striking the machinery or workers. Proper place-
ment of the yarder on the landing or road is critical to ensure safe working conditions.

Log breakage may be reduced in uphill yarding because the logs are always fully con-
trolled. In downhill yarding, the operator has less control of the logs, and breakage is
more likely. With uphill yarding, the logs tend to slide over the stumps more easily
because of the shape of the stumps and the upward pull of the cable, so hangups and
delays are reduced compared with downhill.

Swing yarders configured for grapple yarding are an exception — they are better suited
for downhill yarding because the logs are easier to land and pile in this direction. Also,
the operator has improved visibility.

Common Features of Cable Equipment
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ENVIRONMENTAL

Surface water flows down the depressions left by dragging the logs over the ground. With
downhill yarding, especially with tower yarding, the tracks tend to converge, thus the
runoff tends to converge. With uphill yarding, the tracks tend to diverge, thus spread-
ing out the runoff. See the “Machine mobility” section for a discussion of the differences
between tower and swing yarders, and how the yarding direction can influence the
erosion caused by water flowing in the yarding tracks.

Moving cables pose a safety
hazard
There is an inherent safety
hazard of working near
moving cables.

OPERATIONAL

Workers must be aware of
the increased hazards
posed by moving cables
compared with ground-
based systems. The in-
creased hazard also results

in a higher classification rating and increased fees for workers’ insurance coverage. The
fire hazard posed by cable friction during hot weather requires the use of an after-work
watchman once the fire hazard rating has reached specified levels.

Distinguishing Features of Cable Equipment

The various yarders can be distinguished from one another by four major features: con-
figuration, degree of mobility, method used to hold the logs, and machine size.

Highlead and skyline configurations
All cable systems share one characteris-
tic: a cable fastened to a drum on a
winch is used to pull a payload from one
location to another. Beyond that, a wide
variety of configurations and complexi-
ties is possible, although two basic ways
to lift the payload off the ground describe
the main differences: highlead and
skyline.

A highlead system consists of only two
cables, and operates much like a
clothesline. By comparison, a skyline
system uses a carriage running on a
cable to lift the logs fully or partially off
the ground and transport them to road-
side. Skylines have many variations, but
the addition of a carriage distinguishes
skyline systems from highlead systems.

Figure 41
Moving cables

always represent a
safety hazard. To

avoid accidents
when working with

cable systems,
workers must remain

alert and aware of
their surroundings

at all times.

Figure 42
A highlead yarder.

Figure 43
A running skyline.

Primary Transport Equipment
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Single-span skylines can be rigged with
backspars to elevate the tailhold, and
improve deflection. If the deflection is
inadequate, then one or more intermedi-
ate supports must be added, thus defin-
ing the multi-span skyline.

Some yarders can be configured as differ-
ent cable systems by using different set-
ups, cables, and carriages.

Highlead The simplest cable system
consists of a yarder with a two-drum
winch, one of which holds a heavy ca-
ble called the mainline, while the other
holds a lighter cable called the haulback.
The haulback is fastened to the mainline
at the point where the chokers are
attached using an apparatus called “butt-
rigging.” From the butt-rigging, the haul-
back is run through two sheaves
anchored at the backline and back to the
yarder. The butt-rigging is raised by
applying tension to one line and braking pressure to the other. Typically, only one end
of the logs is lifted from the ground.

OPERATIONAL

Highlead is considered the most rudimentary
cable system because its equipment require-
ments are minimal. Any two-drum yarder can
be rigged for highlead yarding. Capital costs
and training requirements are lowest of any of
the cable systems.

Highlead yarding is relatively unsophisticated.
It can be used when deflection is poor because
the system will still work even if the cables con-
tact the ground. This practice can cause exces-
sive soil disturbance and reduced productivity,
and should be avoided if possible.

By attaching a block that runs on the haulback
to the butt-rigging, the highlead system can be
converted into a running skyline system to pro-
vide additional lifting capacity.

ENVIRONMENTAL

It is difficult to lift the payload completely off the ground because the lift is provided
via braking pressure: the only way to lift the payload is to increase the braking pressure
on the haulback. This means that one end of the logs must always drag across the ground.

Skyline A wide variety of skyline systems is available, from simple conversions of
highlead systems, to purpose-built highly mobile swing yarders, to large skyline

Figure 44
A live skyline with
motorized slackpulling
carriage.

Figure 45
A multi-span skyline.

Figure 46
A highlead yarder
typical of coastal cable
systems. Chokers are
attached to the butt-
rigging, visible about
halfway up the tower.

Distinguishing Features of Cable Equipment
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towers. Furthermore, skylines can be rigged in
many different ways, depending on the equip-
ment, the workers’ skill and experience, and the
requirements of the site. The common charac-
teristic of all these systems is that a cable
provides lift to a carriage by means other than
simple braking pressure on the haulback.

The carriage must run clear of the ground at all
locations along the skyline. The carriage can
run on the haulback cable (as in grapple
yarders), in which case it is called a running
skyline, or it can run on a separate cable. If the
skyline can be raised and lowered during
yarding, it is called a live skyline  or slackline;
a skyline that is fixed in position during yarding
is known as a standing skyline.

Skylines are built in a wide range of sizes, as
discussed later in this section.

OPERATIONAL

The main benefit of skylines is that the logs can be given more lift, thus reducing hangups,
providing clearance over sensitive zones, extending the yarding distance, and reducing
soil disturbance (assuming that the ground profile provides adequate deflection and
clearance). Logs can be either fully or partially suspended, as discussed in the “Oper-
ating Techniques” section.

Skyline systems require more highly trained workers than highlead systems, especially
if backspars are required. The availability of trained workers may be a concern. The

cables carry higher loads
than highlead systems, so
the workers must be more
aware of the hazards of
working with cables. More
safety items must be
checked, and communica-
tion between various work-
ers becomes more critical.
More planning and engi-
neering are also required.

The capital costs are higher
because of the more sophis-
ticated machinery and the

extra hardware required. Setup costs may be increased because of the system complexity.
For very large cutblocks, helicopters may be required to transport crew and equipment
from the road to the work sites.

ENVIRONMENTAL

Skylines provide capabilities that are unavailable in less sophisticated cable systems.
They can be used to carry logs over sensitive zones or plantations with minimal impact.
Some skylines can extend over 2000 m to provide access to areas without roads.

Figure 47
A large tower rigged

for skyline yarding
on northern

Vancouver Island.

Figure 48
A radio-controlled

carriage containing
an engine to
operate the

dropline. A similar
carriage is visible
on the skyline in

Figure 47.

Primary Transport Equipment
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Depending on cutblock size, a large volume of timber can flow through skyline land-
ings, which can result in site disturbance around the landing.

Skyline systems, with their ability to use slackpulling carriages, can work in partial cut-
ting prescriptions where highlead systems cannot operate. However, not all skyline sys-
tems are equally well suited to partial cutting. Cable movement within the corridor, with
its potential for damaging residual trees, should be considered for assessing the system’s
suitability; running skylines have the most cable movement. Residual trees can also be
damaged as the logs are pulled into the skyline corridor.

Multi-span skyline Multi-span skylines use intermediate supports to circumvent the
problem of inadequate deflection on uniform or convex slopes. A “jack” is suspended
from a tree in one or more locations to hold the skyline off the ground, and a special
carriage that can pass over the jack is required.

OPERATIONAL

Suitable equipment must be
used to make multi-span
skylines feasible. The yarder
must be configured cor-
rectly, and the carriage must
be capable of passing over a
jack. Rigging a multi-span
skyline adds more complex-
ity to the system compared
with other cable systems,
and requires more worker
training. The number of
workers skilled in multi-span yarding limits the use of these skylines.

Companies disagree on the usefulness of multi-span skylines. FERIC found during the
interviews that multi-span skylines should either be “used wherever possible” or
“avoided at all costs,” depending on corporate experience. Productivity was reported
as either better or worse than conventional cable systems. Notwithstanding the differ-
ing opinions on their suitability and cost-effectiveness, multi-span skylines can be used
to reach areas of poor deflection without the need of additional roads.

ENVIRONMENTAL

Soil disturbance can occur in areas of poor deflection, and multi-span skylines are one
method of harvesting these areas with less soil disturbance. Any skyline allows for roads
to be located away from sensitive areas — multi-span skylines extend this capability into
areas where single-span skylines might not reach without additional road construction.
Multi-span skylines are well suited to partial cutting prescriptions because the interme-
diate supports keep the skyline within the corridor.

Yarder mobility
Although yarders remain more-or-less stationary while working, they can be divided into
two classes based on their degree of mobility. Towers are intended for use in one place
for an extended period of time, while swing yarders are designed to move relatively
quickly between sites.

Tower Towers are vertical spar trees that are anchored to fixed locations while yarding.
The cutblock is harvested by moving the tailhold from one location to another between

Figure 49
This intermediate
support was
suspended on a cable
between two trees.
The carriage is about
to pass over the
support.

Distinguishing Features of Cable Equipment
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yarding “roads.” The tower itself is not moved
between roads, resulting in an overall fan-
shaped pattern.

OPERATIONAL

Since all the logs are yarded to a single location,
landings can become congested. After
unhooking and piling a number of logs, the pile
can become too high for safe working condi-
tions. The landing must provide sufficient room
for the machines to be positioned with safe
clearances all around for the on-the-ground
workers, and for landing, processing, storing,
and loading the logs. Much activity is concen-
trated in a small area, and safety can be a
concern, especially on steep, difficult ground
where landing size is usually restricted.

An auxiliary machine should work with
the yarder to keep the landing clear of logs. In

coastal operations, a loader usually works with the yarder, while in the Interior, a skidder
is often used to forward the logs to another landing. In either case, costs are higher be-
cause the productivity of the second machine is governed by the yarder productivity even
though it can produce more.

Two techniques to help manage the costs of the auxiliary machine are to operate two
towers close together, servicing both with a single loader, or to use the loader for pri-
mary transport (“cherry-picking”) during its idle times. The ability to work in simulta-
neously from two landings depends highly on good planning and the site and terrain
conditions.

In small cutblocks all the timber can possibly be piled in one spot and an auxiliary ma-
chine may not be required.

The crew size for tower yarders is typically
larger than for swing yarders, because chokers
are used almost exclusively, and moving the
tower and tailhold is a laborious process. Crews
of five to seven workers are typical for large
highlead towers, although low-production sys-
tems require as few as two workers.

ENVIRONMENTAL

Towers are typically taller than swing yarders,
so they have improved deflection for any given
location, which can result in less soil distur-
bance over the entire cutblock. However, the
tracks left by dragging the logs over the ground
are concentrated around the landing which can
cause high levels of soil disturbance in specific
areas.

For uphill yarding, any surface drainage flow-
ing in the tracks left by the logs will be

Figure 50
Towers are anchored
in one location when

operating. They
require substantial

landings to provide
space for the logs,
loader, and truck.

This tower was rigged
for skyline yarding

using a slackpulling
carriage.

Figure 51
Lacking the ability to

swing, towers must
drop the logs in a pile

beside the landing.

Primary Transport Equipment
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dispersed; however, the reverse is true for downhill yarding, and the water will be
concentrated at the landing. This can cause soil erosion if the water is left uncon-
trolled at the landing. Proper control involves adequate ditching and regular
maintenance.

Landings located near gullies can cause problems. On one hand, material must not enter
the gully because of water quality and slope stability concerns. On the other hand, a
landing location near the gully can improve deflection and provide lift to the logs.
Alternative landing locations and harvesting systems must be  examined thoroughly
before proposing a landing that encroaches on a gully.

The space occupied by landings may be a concern because it reduces the available grow-
ing site.

The inability to swing may be a concern in partial cutting — the logs remain piled
inside the corridor after they are unhooked unless an auxiliary machine is used. Paral-
lel corridors oriented perpendicular to the contours are preferred, but some fan-shaped
corridors may be needed if the terrain dictates (e.g., when the yarder is positioned on a
nose or ridge).

Swing yarder Swing yarders are distinguished
from towers by their basic construction: they
have rotating superstructures and inclined
booms and are built on track-mounted or rub-
ber-tired carriers. Swing yarders, which face the
harvesting site when yarding but can swing to
either side to pile the logs, can thus work from
an ordinary road surface as well as from a land-
ing. In addition, swing yarders typically have
only two guylines. This feature, combined with
their basic construction, allows swing yarders to
be moved more easily than towers.

Historically in British Columbia, swing yarders
have been rigged with grapples rather than
chokers, although most can be rigged with ei-
ther system as required. Rigging them as grap-
ple yarders limits them to short-distance
yarding.

OPERATIONAL

The ability to pile logs away from the immediate landing area allows swing yarders to
work independently of a loader, which reduces costs. The crew size is usually smaller
than for towers, which also reduces costs. Swing yarders are easier and less costly than
towers to move between setups. When configured for grapple yarding, safety improves,
and when equipped with lights, grapple yarders can be used for nighttime operations.
The relative preference between swing yarders and towers is different between the Coast
and the Interior — swing yarders are generally preferred on the Coast, whereas towers
are preferred in the Interior. The reasons are related to ownership costs, productivity, and
timber size. For any given size class, swing yarders are more expensive to purchase than
towers, and the owner must consider the ratio between ownership costs and produc-
tivity. Since productivity is often related to payload size, and payloads can be kept high
when using a grapple in coastal stands because of larger trees, the higher ownership costs
can be offset by higher productivity. However, grapples are impractical for many

Figure 52
Swing yarders can be
used in roadside
applications, without
the need of a
landing. This large
swing yarder, rigged
with a slackpulling
carriage, will land the
logs on the road
surface.
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interior locations because of the small average tree size and a corresponding small pay-
load size. Therefore, the higher ownership costs are not offset by a corresponding
increase in productivity, and towers are preferred for their lower ownership costs. This
relationship can be altered by bunching the trees, which essentially increases the pay-
load even with a small average tree size.

ENVIRONMENTAL

Landings may or may not be required. Roadside logging may result in more plugged
ditches and culverts; the drainage must be re-established after logging.

The yarding roads for swing yarders are generally parallel to one another. This pattern
tends to avoid concentrating any surface water flow into a single location, and thus
avoids the detrimental effects of accumulated water that happen with towers.

Swing yarders are well suited for partial cutting because they can pull the logs completely
out of the corridor for piling on the road, where they are easily accessible. Moving
between corridors is easy because of the few guylines required to anchor the yarder.

Swing yarders configured for grapple yarding are limited to short yarding distances, and
require that haul roads be located close together. Swing yarders equipped with
slackpulling carriages can yard over longer distances, with a corresponding increase in
road spacing.

Sled The original yarders in British Columbia used wooden spar trees with sled-
mounted winches. The sled was dragged between sites—a time-consuming process.
Sleds have been replaced almost entirely by self-propelled, mobile carriers; however,

some specialized yarders still use sleds
for carriers.

OPERATIONAL

Sleds can be moved between locations
with no road access. For example, Euro-
pean cable cranes are usually used for
long-span skylines and require the
winch to be located at the top of the hill,
or another area devoid of roads. These
yarders can be transported by helicop-
ter after disassembly, or can move under
their own power by pulling on a stump
in the desired direction of travel. Once

in position, the sled is an-
chored to trees or stumps.

ENVIRONMENTAL

Some roads may be unnec-
essary to build with the
European cable crane sys-
tem. Fewer roads can mean
fewer sources for generating
sediment, less potential for
mass wasting, and less land
removed from the pro-
ductive land base. The

Figure 53
The European cable
crane system uses a

sled-mounted yarder
with a single drum. The
carriage runs on a fixed
skyline. During yarding,

the logs are lowered
from the felling site to

the haul road at the
bottom of the hill.

Figure 54
This sled-mounted

yarder for a European
cable crane is

anchored to trees at
the top of the

corridor. The large
fan on the right-hand

side of the sled acts
as an air brake to

control the carriage’s
speed as it descends

on the skyline.
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