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IT'S TIME TO LOOK A T YARDING PROBLEMS 

ON STEEP SLOPES 

by 

Robert H. ~ u t h l /  

In many par ts  of the Pacific Northwest, logging operations 
a r e  moving into rugged t e r ra in  a s  access  roads probe deeper into the 
back country. Because of this t rend,  i t ' s  t ime to look m o r e  carefully 
a t  steep slopes and decide on the bes t  possible management pract ices  
consistent with maximum protection against erosion. 

Until recently the fores t  manager  could avoid this decision. 
Road construction progressed up main drainages and into principal 
t r ibutar ies  until s teep slopes and difficult construction were  encoun- 
tered.  At this point, operations were often shifted to another drain-  
age where road costs  were l e s s  and the t imber was of bet ter  quality 
than the so- called infer ior  species  growing a t  high elevations. This 
was done, despite the fact that merchantable t imber on mos t  steep 
slopes has long been included in management plans and allowable-cut 
calculations. 

Economics and the steady progress  of t imber harvesting have 
changed this situation. Most of the gentle topography has now been 
opened up with a road system. The lower quality t imber on s teep 
slopes and the high- elevation species  a r e  becoming m o r e  valuable 
every year .  

11 Research  fo res t e r  a t  the Station's Corvallis Research 
Center ,  maintained in cooperation with the School of Fores t ry ,  
Oregon State College. 



How much commercial  t imberland i s  included in these prob- 
l em a r e a s ?  Es t imates  for  the national fores t s  of Oregon and Wash- 
ington range f rom 1 ,  500,000 to 3, 800,000 a c r e s .  These a r e  lands 
that should be managed with special  effort to minimize soil  dis turb-  
ance ,  a n  objective calling for  fewer roads and therefore  longer yard-  
ing dis tances .  Included a r e  ve ry  s teep s lopes,  together with 
e ros ive-  o r  shallow- soi l  a r e a s ,  and some municipal watersheds.  In 
U.  S. F o r e s t  Service management plans prepared  15 to 20 yea r s  ago, 
the mos t  rugged of these a r e a s  were  labeled "inoperable" and left 
out of allowable- cut calculations. 

What problems a r e  involved? F o r  one thing, road costs  
normally increase  a s  slope inc reases .  More soil  mus t  be moved, 
back and fi l l  slopes m u s t  be longer ,  c r eek  c ross ings  a r e  m o r e  diffi- 
cult,  rock i s  m o r e  prevalent,  and-  -except in rock a r e a s -  -maintenance 
i s  m o r e  costly.  Secondly, the road sys tem occupies a g rea t e r  par t  of 
the logging a r e a .  Silen and Gratkowski found that about 5. 2 miles  of 
road per  square mi le  a r e  needed to log with s tandard high-lead yard-  
ing techniques and a n  average  maximum yarding distance of 700 fee t .  ?/ 
This figure was for  a typical Douglas-fir drainage. It was est imated 
that 6. 2 percent  of the total surface a r e a  was disturbed by road con- 
struction, and a n  additional 3. 6 percent  was disturbed by construction 
of the a r e a s  needed for  landing and loading the logs.  F o r  s teeper  
topography, the percentage of disturbed a r e a  would be g rea t e r ,  pe r -  
haps averaging 11 o r  12  percent .  

P a r t  of the disturbed a r e a  i s  taken permanently out of t imber  
production, In the study mentioned above, this was est imated to be 
2. 9 percent  for  roads,  plus 1 .  2 percent  for  landings. These amounts 
a l so  would be g rea t e r  on s teep s lopes.  A total  production lo s s  f igure 
of 5 percent,  due to roads and landings, i s  frequently used in  manage-  
ment  planning. 

European f o r e s t e r s  were  faced with problems s imi l a r  to these 
immediately a f te r  World War 11. Readily access ib le  t imber  had been 
exploited during the war ,  and s t i l l  m o r e  was needed for  reconstruc-  
tion. Consequently, attention was turned to stands on the upper s lopes,  
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and this led to development of a new cable-yarding technique com- 
bining the principles of high-lead yarding and a e r i a l  transportation. 
In one continuous operation logs a r e  yarded la teral ly ,  lifted to a 
suspended cable (skyline),  and t ranspor ted  ei ther  uphill o r  downhill 
to a landing. Usually the logs a r e  lowered down the skyline, with 
gravity supplying the power. 

Gravity-skyline sys t ems  offer a solution to some of our  
problems on modera te  a s  well a s  on s teep s lopes.  Disturbance to 
ground sur faces  and s t r e a m  channels i s  minimized because logs a r e  
quickly lifted off the ground. Yarding distances of a mi l e  and m o r e  
a r e  pos sible,  thus permitt ing a substantial  reduction in  costly road 
construction, and thereby reducing the capital investment needed to 
open up a n  a r e a ,  Reduced road construction means  reduced soil  
disturbance and l e s s  land taken out of production. Also,  the wide 
road spacing would make  i t  e a s i e r  to locate the roads away f r o m  
a r e a s  of unstable soi l .  Yet with gravity- skyline sys t ems ,  road 
spacing would s t i l l  appear  adequate for  protection and recreat ion 
needs.  

Gravity-skyline yarding i s  adaptable to a var ie ty  of cutting 
methods.  It can be used for  selective logging a s  well a s  for  c l ea r  
cutting. There  i s  a l s o  the possibility that ,  like the Europeans,  we 
can use i t  for  thinning and shelterwood cutting, thus bringing inten- 
sive management to s teep s lopes.  

What action should be taken? One of the f i r s t  s teps  should 
be to thoroughly investigate gravity-skyline yarding to s e e  i f  it i s  
applicable to Northwest conditions. Two t e s t  operations conducted 
in the State of Washington indicate some promise  for  the method. A 
Swiss skyline c rane  used on the Okanogan ~ ? a t i o n a l  F o r e s t  caused 
only a quar te r  of the soil  dis turbance result ing f rom a s tandard 
t rac tor -yard ing  operation on a nearby  a r e a .  Road construction 
needed fo r  the skyline operation was only 10 percent  of that es t i -  
mated  necessa ry  had the s a m e  a r e a  been yarded by t rac tors .? /  A 
recent ly  developed modification using a radio- controlled ca r r i age  i s  
now operating on the Mount Baker  National F o r e s t  (fig. I ) .  
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Figure 1 . - - A  radio-control led carriage in operation on the Mount Eaker 
National Forest. Logs are yarded to the skyline by an engine in the 
carriage; then the carriage, controlled by a winch at the top of the 
hill, moves downhill by gravity. The skyline span is 5,000 feet, and 
lateral yarding to the skyline is effective up to 200 feet. 

These and other gravity- skyline sys tems need fur ther  study 
to determine logging cos ts ,  si lvicultural  effects, and amounts of 
soil  disturbance. When this information i s  available,  problem a r e a s  
can be reexamined, and improved management policies can be for -  
mulated.  


