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Programme topics and schedule

8:00 -8:30 Workshop registration and coffee
8:30 - 10:00 Workshop introduction, objectives, and overview
Overview of “Tassie relevant” cable logging system alternatives for

clearfelling, selective thinning, and variable retention (equipment,
carriages, types of skylines, terminology, skyline system capabilities &

limitations)
10:00 - 10:30 Morning tea
10:30 - 12:30 Finish overview of skyline logging systems;

The cable harvest planning process:
Importance of skyline deflection, wire rope characteristics, payload
analysis, and terrain profile assessments in the harvest planning process

12:30 - 13:15 Lunch

13:15-15:15 The cable harvest planning process: Importance of landscape level and
compartment level conservation and harvest planning; considerations and
layout techniques for coupe level reconnaissance; landing design, tailtrees,
intermediate supports, anchors, and cable corridor planning and layout

15:15 Afternoon tea; workshop wrap-up and evaluation
From 15:30 Loren Kellogg, John Sessions, the CRC Programme Three Leader, and

other CRC Forestry Programme Three team members are available to
workshop participants for follow-up discussions
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Instructor biographies

John Sessions is University Distinguished Professor of Forestry and Stewart Professor of Forest
Engineering, Oregon State University. His education includes graduate degrees in forest economics,
forest engineering, and civil engineering. He teaches courses in logging mechanics, transportation
planning, tactical planning, forest planning, harvest scheduling and combinatorial optimization. His
career started 45 years ago on a fire suppression crew in Southern California. Prior to coming to Oregon
State University he was Director of Logging System Training for the US Forest Service. His experience
includes crew training in Jamaica, logging training center development in the Himalayas, and harvesting
division manager in Brazil. He is an international leader in harvest scheduling and transportation
planning with completed projects in 16 countries on five continents for NGOs, governments, and forest
companies, most recently in Colombia and Argentina. Dr. Sessions is senior advisor to the International
Forestry Prize (Wallenberg) selection committee. His research is reported in more than 200 journal
reports, book chapters, and proceedings.

Loren Kellogg is The Lematta Professor of Forest Engineering, Oregon State University (OSU). His
education includes a PhD in Forest Science, a Masters in Forest Engineering, and a BSc in Forest
Management. He is a Certified Forester with the Society of American Foresters. Dr. Kellogg is currently
on a one-year sabbatical from OSU; and working with the CRC for Forestry Programme Three,
Harvesting and Operations, and the University of Melbourne as a Senior Research Fellow. He has over
35 years of teaching, research, and outreach education experience in forest harvesting and operations
analysis to meet a broad spectrum of forest and plantation resource management objectives. He also has
worked for the forest industry, the USDA Forest Service, and as a logger in the PNW Region of the
USA. Dr. Kellogg’s research focuses on regrowth thinning with cable logging systems, small wood
harvesting and utilization, mechanized harvestings systems, harvesting requirements for variable
retention silvicultural strategies, and forest fuels reduction and biomass utilization for energy and
biofuels based products. His research findings are presented in over 100 journal reports, book chapters,
and proceedings. Dr. Kellogg also has completed international sabbaticals in South Africa and New
Zealand. He has served as a Research Group Leader with the International Union of Forest Research
Organizations for the past 17 years, has served twice as the Chair of the International Council on Forest
Engineering (COFE), and he serves on the Southern Hemisphere Forestry Journal Editorial Board.
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Momentum

The greatest thing in the world,
is not so much where we are,
but in what direction we are moving in.

Best wishes for your continued success,
Loren Kellogg
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Cable Systems and Skyline Carriage Diagrams

From

Cable Logging Systems
by Studier and Binkley
USDA Forest Service, 1974

and

Forest Engineering Institute Notebook
Forest Engineering Department
Oregon State University
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Wider spacing between skid trails or skyline roads re-

quires increased winching or lateral yarding distance. This.

increases the chance of wounding trees by a cable or by logs
being skidded. Loggers commonly target an average spacing
of 120 ft for tractors and 150 ft for skyline thinning. If spacing
is greater than approximately 60 ft in the cut-to-length sys-
tem, harvesters need to operate off the trail because their

reach is limited. Old or new high stumps force the skidder to .

one side of the trail, increasing the risk of damage to nearby
trees. Trees along a corner or sharp curve alse have high
probabilities of being damaged by equipment tires and logs.

Damage Level vs. Minimum Scar Size

Tractor logging caused relatively more severe (larger)
scarring to crop trees than did any other system (Table 2).
Damaged trees in skyline thinning averaged 2.4 scars each,
slightly higher than for other systems. Frequency of scars by
size followed-an inverse J shape distribution and peaked at
scars less than 24 in.2 The smallest average scar size was 13.5
in.2 in the heavy thinning unit at Walk Thin.

When any size of scar was considered, although this
was not significant (0.1265 < P < 0.2733), damage from
cut-to-length thinning was greatest, followed by skyline,
tractor thinning, and helicopter thinning (Table 3). Dam-
age levels were greatly reduced by increasing the defined
minimum scar size. This changed the order of logging
systems that caused greater stand damage. For example,
the damage level in the light thinning unit at Flat Thin
dropped from 41.3% to 4.7% if only scars greater than 72
in.2 were considered. Most scars (69%) caused by cut-to-
length logging were smaller than 36 in.2 This pattern was
similar to that found by Bettinger and Kellopg (1993},
where 39.8% of Douglas-fir trees sustained some damage
from cut-to-length thinning, but only 1.8% had scars
larger than 100 in.? In contrast, the damage level for the
tractor unit {1 10-120 tpa with patches)} at Mill Thin dropped
only from 9.2 to 4.6% for scars larger than 72 in.2

The varying minimum scar sizes and other definitions
of damage frequently cause disputes between sale admin-
istrators and logging contractors when determining excess
damage. An acceptable level of damage is related to future
stand development. Han-and Kellogg (in prep.} noted that
for western hemlock and Sitka spruce, scars narrower than
4 in. healed over in 8 yr, with little effect on projected
timber value. Future timber volume and quality may also
be influenced by scar location, species, rotation age, and
site index. For example, tractor logging often causes
scarring at the butt log, where tree value is concentrated.
These wounds may promote severe decay or pitch ring
defects over time and cause a loss in future timber value
(Han and Kellogg, in press).

In this study, scars caused by skyline and helicopter
logging had little or no gouging. Although the damage level
in the Hebo helicopter logging unit (11.0%) was higher than
that of the Tap Thin tractor logging unit (7.5%), the future
value of the residual trees at Hebo may be less affected
because gouging was less severe. Deep scars are associated
with a higher percentage loss than are superficial bole injuries
(Wallis and Morrison 1975).
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Harvester vs, Forwarder

In the cut-to-length system, the harvester damaged more
than twice as many residual trees as did the forwarder (63.8
vs. 28.6%). Only 7.6% of the damaged trees were hit by both
machines. The forwarder, however, caused a higher average
number of scars and larger scars/ tree. The average scar area
from the forwarder was larger (27.7 in.2) than from the
harvester (22.3 in.2). Root damage also was greater after
forwarder passes. Large-diameter trees and wide trail spac-
ing often required the single-grip harvester to be off the trail,
increasing the chance of damaging crop trees by the machine
body and felling head. Much of the damage caused by the
harvester could have been avoided by optimal trail spacing
(60 ftor less); straighter trails could have reduced damage by
the forwarder.

Recommended Practices for Reducing -
Stand Damage

The most effective approach to reducing the impact of
crop tree wounding on future stand development is to mini-
mize damage to residual trees during thinning operations.
Damage can be effectively prevented by well-prepared thin-
ning plans and careful logping. The following are recommien-
dations for minimizing residual tree wounding during thin-
ning, based on our study:

*  Plainly flag-designated skid trails and skyline corridors to
maximize directional felling and facilitate tractor winch-
ing or skyline lateral skidding. Painting a narrow band
around skyline corridor edge trees improves directional
felling on steep slopes.

« Designate skid trails and skyline corridors before marking
crop trees so that no crop tree is left inside the corridor or
trail area. Make trails and corridors straight or with mini-
mal curves. Widths should be at least 10 ft (skyline)—14 ft
(cut-to-length and tractor) to avoid hitting nearby trees
during yarding or skidding.

+  Leave low stumps. High stumps on a skid trail force the
tractor to one side, wounding the trees next to the trail.
High stumps can also cause yarding hangups.

+ Use old skid trails, which are usually level, to minimize
skidder blading and eliminate root injury. High stumps
also are not common on old trails.

+ Spacing should be designed to keep equipment on the
trails; for example, for our cut-to-length system study,
trails should be no more than 60 ft apart because the
harvester arm can extend only 32 ft on either side.

» Useparallel rather than fan-shaped skyline yarding where
possible to avoid multiple impacts and severe scarring o
trees near landings.

+  Change tractor position when winching if logs are hitting
the crop trees. Never try to use the power of the tractor for
overriding the trees. With skyline thinning, using a car-
riage that can be easily repositioned along the skyline
during lateral yarding can help reduce stand damage.



+  Usetree pads, tree plates, or fiber straps to reduce skidding
and skyline rigging damage. Tree pads may need to be
fonger and wider than typically used and have improved
holding capacity.

*  Match the harvester cutting head to the size of the tree
being removed.

*+ Do not choke in the middle of a log to avoid hang-ups on
residual trees or stumps during tractor winching or skyline
lateral yarding.

* Harvest a severely damaged crop tree, and leave a free
originally marked for cutting, in cooperation with the sale
administrator and logging contractor. Severely damaged
trees could also be left for wildlife.

* Intermediate supports reduce lateral excursion by sky-
lines during lateral yarding.

+  For helicopter thinning, maintain altitude above crowns
until reaching a clear landing area, especially for small
landings. Bunch logs before choking or minimize the
length of choking cable to avoid ground-dragging or logs
rolling downhill,
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