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A SANITATION-SALVAGE CUTTING IN PONDEROSA PINE
AT THE PRINGLE FALLS EXPERIMENTAL FOREST

By

James E. Sowder21
Pacific Northwest Forest and Range Experiment Station

Introductio 

Timber losses due to bark beetles in the ponderosa pine forests of
eastern Oregon and Washington, since 1921, have averaged about 600
million board feet annually. They have ranged from 180 to 1,710
million board feet. The losses are not uniform throughout the forest,
but vary from 0 to 1,200 board feet per acre in any one year. One of
the forester/s most urgent jobs is to reduce this waste. How to do
this has been the subject of research for more than 30 years by the
Bureau of Entomology and Plant Quarantine and, in a supplemental and
cooperative way, by the Forest Service. During the late 1930Is,
western research men of the Bureau of Entomology and Plant Quarantine
developed the thesis that a substantial measure of control of the
western pine beetle, and thus of ponderosa pine timber losses, could
best be accomplished by light selection cuttings designed for that pur-
pose. This is now known as sanitation-salvage cutting. The development
of mobile tractor-truck logging and, in later years, the improved
market conditions have made such cuttings practical and in many areas
highly profitable.

1 The author is indebted to many foresters and entomologists who have
contributed to the development of sanitation-salvage cutting during
the past 15 to 20 years. Acknowledgment is due especially to those
who helped in the establishment of this test and review of this
paper. They include: F. P. Keen, J.	 Bongberg, R. L. Furniss,
and J. M. Whiteside, Bureau of Entomology and Plant Quarantine,
T. J. Orr, Jr. and C. O. Borsting, Weyerhaeuser Timber Company,
Klamath Falls, Gail Thomas, Western Pine Association; A. J. Jaenicke,
Region 6, U. S. Forest Service; C. H. Overbay, Hans Milius,
G. W. Hagen, and Ranger E. J. Parker, Deschutes National Forest,
U. S. Forest Service; P. A. Briegleb, E. E. Matson, E. L. Mowat, and
C. M. Walker, Pacific Northwest Forest and Range Experiment Station.

Ey/ Data are estimates, courtesy of the Bureau of Entomology and Plant
Quarantine, Forest Insect Laboratory, Portland, Oregon.



This paper describes sanitation-salvage cutting made on the Pringle
Falls Experimental Forest!/ during the fall and winter of 1950. It gives
briefly the basis for this type of cutting, lists objectives, describes
procedures used in doing the job and records expected results. Timber-
stand and cutting data, marking guides and other supplementary informa-
tion are given in an appendix.

A Bit of History 

It has been known for some time that the western pine beetle was
responsible for the largest losses in ponderosa pine forests and that
the beetle showed a definite preference for certain types of trees, now
called high risk trees. In 1928, Dunning (7).W noted that the greatest
losses occurred in certain of his tree classes, and Person (19) found
that beetles showed a decided preference for slow-growing trees. This
preference was again mentioned by Craighead, Miller, Evenden, and
Keen (6) in 1931 with the added suggestion that beetle control, methods
then in use could be supplemented by salvage or selective logging to
remove susceptible trees, Keen (13) in 1936 published his "Relative
Susceptibility of Ponderosa Pine to Bark Beetle Attack" and showed a
mortality ratio for each of his 16 tree classes. His tree classes were
based upon the age and apparent crown vigor of the tree, patterned some-
what after Dunning's earlier classification. In 1943, Keen (15) rede-
fined his tree classes to make it easier to place borderline trees in
the class most nearly representing their respective growth rate and
mortality risk. In 1942, Salman and Bongberg (20) described four
degrees of risk in ponderosa pine based upon readily recognizable crown
characteristics and divided the four degrees into two categories; low
risk and high risk. Also, in 19442 Keen and Salman (14) presented a
historical summary (1909-19112) of research upon which the high risk
concept was based and described its relationship to Keen's earlier work
and to the mortality ratios of his tree classification. In 1941, Keen
developed, for experimental purposes, a penalty system for rating tree
health and risk to bark-beetle attack. This was first used as a marking
guide for sanitation-salvage cutting on the Weyerhaeuser Timber
Company's operation at Klamath Falls (18), and has been used generally
by the Forest Service, Region 6 since then. It was slightly revised in
1948 at a timber marking conference at Seneca, Oregon (4).

In 1949, Bongberg devised a penalty system for rating high risk
trees, which gives relative weights to the several crown character-
istics denoting risk. It was designed as an aid to the recognition of
high risk trees as described by Salman and Bongberg in 1942. This
penalty system is a rule of thumb based upon judgment and experience
and is the system used in this study. Like Keen's earlier penalty
system, this one was first used by foresters of the Weyerhaeuser Timber
Company.

1 Maintained by the Pacific Northwest Forest and Range Experiment
Station in cooperation with the Deschutes National Forest near
LaPine, Oregon,

LI/Underlined numbers in parentheses refer to References, page 10.
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The concept of sanitation-salvage cutting was defined and given . /
its first large scale test at the Blacks Mountain Experimental Forests/
in northern California beginning in 1937. This project was a coopera-
tive effort by the U. S. Forest Service and the Bureau of Entomology
and Plant Quarantine. It has produced the research results upon which
much of our present application of the method is based. In 1939 the
McCloud River Lumber Company in northern California started some of the
earliest cuttings of this type on a commercial scale (10). Since then,
foresters (both private and government) have been using, with marked
success, the sanitation-salvage techniques, or some modification of it,
in portions of the east-side pine forests of Oregon, Washington and
California. For a more complete history of this important concept, the
reader should review the references listed on page 20.

High Risk Trees and the Forest 

In the pine forests of eastern Oregon, Washington, and California,
high risk trees make up a small percentage of the forest volume
(usually 5 to 20 percent). Yet it is from this group that most of the
losses occur during periods of normal beetle populations. During
epidemics the beetles are far less selective and with sheer force of
numbers cause severe losses in both law and high risk trees. There is
evidence, however, to indicate that under endemic conditions beetle
populations increase when they attack high risk trees but decline when
they attack low risk ones. This means that low risk trees tend to hold
beetle populations in check, while high risk trees encourage the devel-
opment of epidemic conditions.

Tests have also shown that under endemic conditions one-third of
the high risk trees will die during a 10-year period. So far, though,
no way has been found that will enable us to tell in advance which one
of three trees will die. Furthermore, there is no evidence to show
that cutting other than nigh risk trees will either improve or extend
the period of protection against loss.

Removing high risk trees from the forest is now accepted as the
best technique known for protecting the east-side pine forests of
Oregon, Washington and California against present and future losses
from attack by the western pine beetle. Wherever high risk trees make
up sufficient volume in the stand to permit a merchantable cut,
sanitation-salvage cutting is also recommended as the most logical
first step in the conversion of old-growth ponderosa pine to a managed
forest.

Studies conducted by the Bureau of Entomology and Plant Quarantine
(3) at the Blacks Mountain Experimental Forest have shown that
sanitation-salvage cutting has reduced losses over a 10-year period by
more than 70 percent. The annual reduction in losses has ranged from
67 to 92 percent, Additional studies at Pringle Falls (17) have shown

2/A branch station of the California Forest and Range Experiment
Station, U. S. Forest Service.



that light selection "thrift" cutting reduced insect-caused losses by

85 percent over the same 10-year period.

Objectives of Cutting 

The objectives of sanitation-salvage cutting usually are:

1. Remove live trees highly susceptible to insect attack and
thereby reduce current and future insect losses.

2. Remove merchantable trees that are dead or dying from all
causes and thereby salvage timber that would otherwise be
lost.

3. Establish a permanent road system to facilitate future
salvage or other cutting operations.

L. Reduce fire hazard and aid fire control.

The study was made at Pringle Falls Experimental Forest: (1) to
test on a commercial scale the sanitation-salvage system in the pine
forest of central Oregon, (2) to collect additional information on
improved technique, cost, and returns, and (5) to prepare the area for
the second cutting-cycle treatments.

Can  These Objectives be Met?

It is well established that sanitation-salvage cutting accomplishes
the first two objectives. Gaining the third and fourth objectives, how-
ever, depends upon the skill of the forester in conducting the cutting
as an integral part of a well-thought-out long-time plan of management.
The establishment of a permanent road system, including logging spurs,
is especially important. This adds to the dollar value of future harvest
cuts and, if the road system is properly planned and developed and all
snags are felled, it will facilitate control of fires. Cutting is
light and, hence, logging slash does not increase resistance to fire con-
trol significantly. No general slash-disposal treatment is considered
necessary. Road construction debris should be reduced, where needed, by
piling and burning.

Another important consideration, if the maximum advantages of this
type of cutting are to be realized, is to adhere as nearly as possible
to cutting only high risk trees. The lighter the cut the more rapidly
the area needing treatment can be covered, losses reduced, and net growth
increased. Any reduction in the speed of area coverage reduces the ad-
vantages of the sanitation-salvage treatment. This is primarily a pro-
tection measure for the control of the beetle-caused timber losses;
other objectives should be postponed to the second cutting, at which
time silvicultural considerations will be of higher importance. Wher-
ever high risk trees do not make an economically harvestable volume,
either cutting should be deferred until the higher risk areas elsewhere
are covered or other objectives than those listed above should govern.



The Experimental Area,

The Pringle Falls Experimental Forest is a part of the Deschutes
National Forest and is located near LaPine in central Oregon. Most of
the old-growth ponderosa pine type of the Pringle Butte division of the
experimental forest was treated by sanitation-salvage cutting during
the fall and winter of 1950 through regular national forest timber
sales procedure. The gross area within the sale boundary was 3,662
acres. The net area logged was 3,020 acres.

The stand before cutting was fairly typical virgin old-growth
ponderosa pine (95 percent of the volume), with some lodgepole pine
(4 percent), sugar pine (1 percent), and an occasional white fir. The
average ponderosa pine volume per acre was 17,722 board feet. Losses
over the past 10 years have been about 50 board feet per acre per year,
which is below the average for the pine forests of eastern Oregon,

The soil is fairly deep volcanic pumice with fair to very good
drainage. Average annual precipitation is about 18 inches, which falls
mostly as snow during the 6 months of December through May. Summers
are dry, except for an occasional local thunder shower, usually of
little consequence. The mean annual tempeEature is about 42° F., with
a maximum of 102 F., and a minimum of -32 F. Most of the topography
is fairly level with an average elevation of 4,300 feet. One hill
(Pringle Butte) rises conspicuously to 5,000 feet, and its slopes cover
about one-third of the area, However, the area as a whole is consid
ered an easy show for logging and road building.

Recognition of 	 Risk Trees 

As a guide to the recognition of high ilsik trees we used Bongberg's
"Penalty System for Rating High Risk Trees," L",, (This, together with a
drawing, "Degrees of Risk in Ponderosa Pine,"2/ are given in the
Appendix, pages22 and 2L.), When this guide is first used by a forester
who is unfamiliar with the characteristics of high risk it will be
found complicated, but once his eye is trained, the guide is easy to
use. Marking becomes a simple matter, and actual number rating is used
only on doubtful trees. As an aid to the recognition of high risk
trees, the author has found Bongberg's penalty system the most useful
of several that have been devised to date.

In actual practice at Pringle Falls, a rather strict interpreta-
tion of this penalty system accounted for 87 percent of the trees
marked and 92 percent of the volume, The additional marked trees, more
or less borderline cases, accounted for 8 percent of the volume.
Surely, any trained forester should be allowed that much leeway with any
type of marking guide.

6/Used in this paper by permission of the Bureau of Entomology and
Plant Quarantine, Forest Insect Laboratory, Berkeley, California,



Tree Marking Procedures 

Only high risk trees were marked and they averaged 1.2 trees, or
1,606 board feet, per acre on this area. Because of the wide distribu-
tion of trees to be cut, we chose a method for marking which was recom-
mended to us by Orr and Borsting. They had used it with success for
sanitation-salvage cutting on Weyerhaeuser lands (18).

Two markers and a tally man made up the crew. The tally man ran
the compass, tallied the marked trees, and prepared a map on a scale of
16 inches to the mile showing the approximate location of each marked
tree. Distance along the compass line was measured by pacing. The two
markers worked a 21 chain strip each side of the tally man. A number
Was painted with an ordinary paint gun on each tree to be felled. The
numbers ran from 1 to 100 and then started over again. Each tree was
shown on the map by placing its number in its approximate location. An
example of such a map is given on page 21 in the Appendix. This crew
marked an average of 128 high risk ponderosa pine trees per day, or
174,000 board feet (gross cruise volume), and covered 108 acres. Snags
judged to be merchantable and a few dying sugar pine and lodgepole pine
were also marked.

Ma found this method very satisfactory. Copies of the maps were
given to the logging contractor, the fallers, the choker setters, and
the scaler. All of these men praised their value. The maps, by show-
ing tree location, reduced the cost of sales supervision, falling,
skidding, and scaling, and led to a more orderly removal of marked
trees. Where there are numerous high risk trees per acre and they can
readily be found by the woods workers mapping may be superfluous. The
most satisfactory method of marking must be determined by the require-
ments of each job. On Weyerhaeuser Timber Company lands, Orr and
Borsting measured the trees as they marked and used the cruise scale as
a basis for paying fallers. That procedure, together with the map,
made the employment of a woods scaler unnecessary.

The Road System 

Three major objectives governed the development of the road
system for this sale area:

1. To establish a permanent network of roads, including logging
spurs, that would adequately serve present and future log-
ging and research needs and that would require a minimum
amount of maintenance work.

2. To make the system an integral part of the over-all road
development of the Deschutes National Forest, a develop-
ment planned to serve areas beyond the boundaries of the
experiment forest,

3. To take as little land out of timber production as possible,
consistent with the requirements of the first two objectives.



Figure No. I -- Natural stand of ponderosa pine showing dead and high risk trees on the left
These would be taken out in a "sanitation-salvage" cutting.



Figure No. 2 -- Ponderosa pine stand after high risk trees have been removed,
showing typical utilization road.



To meet these objectives two standards of construction were
required s One for the main roads designed to meet the requirements
of the larger area (second objective), and one for the roads we refer
to as "logging spurs," which serve only the local area they traverse.

The main roads were constructed to the standards specified for
one-lane roads by the U. S, Forest Service, Region 6. These allow for
a 12-foot road surface plus a total of 4 feet for shoulders, 3 feet for
ditches and an additional 10 feet for clearing, making a total right-
of-way clearing of 29 kfeet and giving a usable road surface of 16 feet.
The maximum favorable grade was 7 percent, maximum adverse percent.
with a minimum radius for curves of 100 feet.

The logging spur roads were constructed to the same standards of
grade and alignment as the main roads. The width specifications were
reduced to a 10-foot road surface plus 2 feet for shoulders and 3 feet
for ditches, and no additional clearing, giving a usable road surface
of 12 feet and a total right-of- ,way clearing of 15 feet. • Road drain-
age was obtained, where possible, by outsloping and dips. Back slop-
ing and cross-the-road drainage was handled as specified for the
standard Forest Service one-lane road. These spur roads were laid out
so that the maximum skidding distance for the area would be one-
fourth mile and, on the steeper slopes, shorter where possible.

Erosion on the pumice soils of this area is relatively light on
moderate slopes. It is practically zero on slopes up to 7 percent.

The sale area required 4.7 miles of main road and 20.8 miles of
logging spur roads. Of these totals, 3.7 miles of main road and 15.5
miles of logging spurs were constructed as a part of the sanitation-
salvage logging job and cost $15,362.00, an average of $2.68 per
1,000 board feet net scale for the volume removed by this cutting.

Logging Methods

Logs were bucked into 16-foot lengths in the woods. Skidding was
done with tractors of the D-6 type or smaller. Logs were loaded on
the trucks with an "A" frame loader mounted on the back of a truck.
This rig was easily moved, and it could travel through the woods wher-
ever the log trucks could go. This arrangement made it possible to do
a minimum amount of skidding. The logs were bunched in small decks
wherever they could be reached by the loader, with both loader and
trucks driving out through the woods, off the roads to the decks, In
the steeper country the landings were, of course, placed along the
roads. Hauling the logs to the mill was done by using the convention-
al types o	 all- to medium-size logging trucks coupled to handle 16-
foot logs.	 Total logging costs, exclusive of road building,

I/ T. J. Orr, Jr., Forester for Weyerhaeuser Timber Company, Klamath
Falls, Oregon, rightly comments: "There is nothing about
(sanitation- ) salvage logging that requires that logs be bucked to
single lengths. By preskidding and decking it is possible to get
enough output to justify the use of a heavier loading unit which
will handle double log lengths at a saving in cost."

-7-



were $20.39 per thousand board feet../

ValueaEjlEttim

If we assume that present values for ponderosa pine will remain
unchanged until 1961 and disregard interest, this treatment will pro-
duce a net gain of $1.07 per acre per year over no cutting at all.
This gain includes the cash value of increased net growth plus capital
investments in roads and stand improvement (see table 13, Appendix).

It is realized that other types of cutting, which remove larger
volumes per acre from the forest, also remove the high risk trees and
accomplish some of the advantages of sanitation-salvage cutting. But
they do it at a much slower rate of area coverage. Sanitation-salvage
cutting implies getting over the entire area quickly, accepting the
gains it offers, and then returning to more detailed silvicultural
treatments later after current losses have been reduced.

There will be areas to which sanitation-salvage cutting does not
apply because high risk trees are absent. On these areas other
cultural considerations should, of course, take top priority.

Luziunia r

Timber losses due to bark beetles in the ponderosa pine forests of
eastern Oregon and Washington since 1921 have averaged about 600
million board feet annually. The most successful method of reducing
these beetle-caused timber losses is the application of sanitation-
salvage cutting techniques. These techniques are based upon the results
of more than 30 years of research. This type of cutting removes from
the forest those trees which are the ideal breeding places for the
western pine beetle, trees which under normal conditions account for
most of our annual timber losses. The removal of these high risk trees
tends to reduce the likelihood of severe epidemic outbreaks, because the
ecology of the forest is changed enough to make it a less favorable
place for the growth and development of high bark beetle populations.

8/For a discussion of "Logging Costs as Related to Tree Size and
Intensity of Cutting in Ponderosa Pine" the reader should refer to
Basel's paper by that title (11). He found that differences in cost
are due almost entirely to tree-size make-up of stands marked (logged
trees) rather than to intensity of cutting. Sanitation-salvage cut-
ting should cost very little more per thousand board feet than
heavier cutting, except for the one variable of road construction.

-8-



Sanitation-salvage cutting is designed primarily to protect the
forest against beetle-caused timber losses and do it in the shortest
time possible, It permits the salvage of timber that would otherwise
be lost since it is estimated that, under normal conditions, one-third
of the high risk trees will die in a 10-year period. Such cutting
also permits establishment of a permanent road system, This increases
the dollar value of future harvests and facilitates control of fires.

In applying this treatment at the Pringle Falls Experimental
Forest during the fall and winter of 1950, 3,020 acres were covered
removing an average of 1,2 high risk ponderosa pine trees per acre
(1,606 board feet), or 9 percent of the total ponderosa pine volume
above 12 inches Cb.h. A total of 210 M board feet in dead trees was
also salvaged. The total harvest was 4,988 M board feet which sold
for $121,134.00 giving an average stumpage return of $24,29 pearl(
board feet. In addition, $18,909.00 in deposits were received (under
provisions of the Knutson-Vandenberg Act of Junz9, 1930; 46 Stat.
527) for stand improvement, thinning, pruning, or planting an the
area, The logging contractor constructed 3.7 miles of main utiliza-
tion road and 15.5 miles of logging spurs at a cost of $13,362.00.
The total logging cost, including road construction, averaged $23.07
per M board feet.

Assuming that present values for ponderosa pine remain
unchanged for the next 10 years and disregarding interest this treat-
ment will produce a gain of $1.07 per acre per year. This gain is
due to an estimated 100 percent increase in net growth,
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SOME STATISTICAL INFORMATION CONCERNING SANITATION-SALVAGE
CUTTING AT THE PRINGLE FALLS EXPERIMENTAL FOREST,

GENERAL INFORMATION

Table l.--Areas and types 

Type	 Acres

Gross area within sale boundary	 . • • • • • • • • •	 3,662

River and willows	 120

Pure lodgepole pine 	 	 21/4

Brush area (manzanita and snowbrush) 	 	 58

Young-growth ponderosa rine (60 years old). • 	 70

Established permanent study plots and sta-
tion headquarters site ..... . . . .

Areas 10 acres and larger with no high risk
trees	 ..... ....••••••. •	 138

TOTAL NON-LOGGED AREA
	

642

Net area logged ...	 . . . . . .........	 3,020
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Table 2,--Total gross volume by species prior to cutting on
average logged-over acre 

Species
	

Gross volume

Bd,ft, Pct,

Ponderosa pine 17,722 95
Sugar pine 704 1

Lodgepole pine 186 4
White fir	 5	 Trace

Total
	

18,617

Table 3 -Volun mrked for cutting and additional volume removed
from right-of-way clearing--net scale 

S-ecies Trees marked
for cutting

Additional trees
cut from road
r/w clearing 

Total

Ponderosa pine
Sugar pine

- - thousand board feet

4,692
35

4,063
23

629
12

Lodgepole pine 20 31 51

Snags (all species) 209 1 210

Total 16315 673 4,988

Percent 87 13 100



Table 4.--Volumes and value of cut and deposits received 
for stand improvement work     

Stumpage 
Average	 Net
price paid volume

Stand improve-
Total ment deposits
value (at $4 per M)

Species 
price      

M bd.ft.

Ponderosa pine 18.00 25.08 4,692 117,675 18,771
Sugar pine 15.40 23.49 35 812 138
Lodgepole pine oo 11.55 51 589
Snags(all species) 2,50 9.79 210 2,058

Total 4,988 121,154 18,909

1This sale was made under an adjustable price scale based upon
fluctuation in the Western Pine Association price index. Actually
no timber was sold at the bid price. All was sold at the 1950
third and fourth quarter adjusted prices.

Table 5.--Source of total net volume cut 

Species
Net scale (Scribner)

k bd.ft.I Pct.	 IN bd.ft.	 Pct.

Ponderosa pine, strictly high risk24 /
Ponderosa pine, borderline high risk- t

Subtotal, high risk trees

Dead ponderosa pine (snags)
Other species (sugar pine and lodgepole pine)

Subtotal, snags and other species

3,769
328

92
8

100

83
17

4,097 82

202

100

Additional ponderosa pine cut for road clearing 596 	 92
Additional other species cut for road clearing	 51	 8

Subtotal, additional cut for road clearing
	

100	 647	 13

GRAND TOTAL
	

4,988	 100

y Strictly high risk are those which conformed to a strict interpretation of
the definition for high risk trees. (See "A Definition of a High Risk Tree,
page 22't ). The borderline trees are those which did not quite meet strict
interpretation of the definition yet which, in the writer's judgment, should
be removed in this type of cutting. The writer believes it is essential in
any production marking of high risk trees to allow 10 percent for individual
professional judgment in the job of meeting cutting objectives. This addi-
tional volume need not and should not be defined.



CUT AND LEAVE RECORDS FOR PONDEROSA PINE

Table 6.--Ponderosa pine .cut and leave summary for an 
average acre (gross cruise volumes)

Item
	 Amount

Original stand 	
Residual stand	 . .	 •	 . • •
Volume cut 	
Percent cut 	

17,722 board feet
16,116 board feet
1,606 board feet
9.1

Number of trees cut  1.2  

Table 7,--Distribution of ponderosa pine in the and
before cutting by Keen's tree classeal/

Volume,bd.ft. 7.7 8.01	 19.9 11.8 1.1 8.41 25.5 16.8 0.8 100.0
No. of trees 31.91 4.21	 15.81 15.61 6.91 3.01	 10.8 10.2 1.6

Based upon 0 acres of permanent sample plots adjacent to the sale
area (plots 22, 23, 27 and 28).

Table .--Distribution of cut (high risk) ponderosa pine by Keen's 
tree classes and percent of each tree class cut 

Keen s tree classes
Total1 &2 3A	 33	 3D

Percent
Volume,bd.ft. 0.1 0.14 3.11	 1.41	 2.71 25.51 49.21 16.0 100.0
No. of trees 0.5 0.4

1.61
2.5	 7.6	 6.41 1.21 16.0	 41.8	 23.6 100.0

Percent of each tree class cut
Volume,bd.ft. 0.1 0.5 0.7 2.9 9.0[ 26.61 90.01(
No. of trees 0.1 0.5 0.7

2.41	 12.0
2.3	 4.31 1.9 6.91	 19.11	 69.71

1 Estimated.
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DEFECT ANALYSIS

Table 9.--Percentage defect in marked (high risk)  trees and 
those cut from road right-of-mray clearingl/

	

Marked trees
	

Trees felled in
Species
	

(high risk)
	

road right-of-way

	

(3,020 acres)
	

clearing (40 acres

Ponderosa pine 8.7 4.4
Sugar pine 2.8 o.4
Lodgepole pine 21.9 5.6
Snags(all species) 63,0 63.8

1Since clearing for road right-of-way is a strip clear-
cutting, these data should indicate the relationship of
defect in the total stand to that in high risk trees.

COSTS, FOREST SERVICE SALES ADMINISTRATION

Table 10.--Work accomplished .er man day, sanitation-salvage 
cutting, Pringle Falls Experimental Forest;
Forest Service sale administration 

Item
	

Per man day

Control lines, established along section lines
(7.41 miles) 	

	
0.5 miles

Road location, preliminary and final staking (3.7
miles main road and 15.5 miles logging spurs) . . 	 0.24 miles

Marking, total net scale 4,315 M bd. ft. marked. 	 .	 78 M bd.ft.

Tallying and mapping, total net scale 4,315 M bd.ft.
marked 	 	 137 M bd.ft.

Scaling, total net scale 4,988 M bd.ft. 	
	

61 M	 .1/

Supervision, total net scale 4,988 M bd.ft. 	
	

302 M bd.ft.

Presale work, total net scale, 4,988 M bd.ft.
(cruising, appraisal, contract, sale, etc.) . . . 	 399 M bd.ft.

1/Scaling was done by use of calipers in the woods, behind the fallers.
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LOGGING AND ROAD BUILDING COSTS

Table 11.--Logging and road building costs per M bd.ft.,
net Forest Service scale, Scribner rule 

Cost per M net
Item
	 Forest Service scale

(4,988 M bd.ft.) 

LOGGING COSTS 
Falling, limbing and b ckingl/	 $3.59
Skidding %ad loadin 1	 6.74
Trucking?/ (24 mile log haul) 	 6.86
Snag and slash disposal	 1.50
Erosion control	 .05
Other costs (supervision, scaling, trans-

portation of crew, bookkeeping, social
security, unemployment and industrial
accident insurance, and moving to and
from the job)	 1.65

Total Logging Costs

ROAD BUILDING COSTS
Right-of-way cleariing
Road construction!"
Other costs (supervision, transportation

of crew, bookkeeping, social security,
unemployment and industrial accident
insurance, and moving to and from the
job)

$20.39

.90
1.49

.29

Total Road Building Costs	 2.68

GRAND TOTAL LOGGING AND ROAD BUILDING COSTS 	 $23.07

1 Includes equipment depreciation and supplies.
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Table 12.--Wage rates 

Job
	

Wage rate

LOGGING

Falling, limbing and bucking
Loading crane operatorl/
Top loader
Second loader
Hooker
Cat boss and operator
Cat operator
Choker setter
Laborer
Scaler
Logging truck drivers
Contract truckers

ROAD BUILDING

Cat operator 2/
Motor patrol operator
Laborer

$ 3.00 per M, gross scale
1400„ oo per month

2.00 per hour
1.75 per hour
1.75 per hour

14.00. oo per month
1.85 per hour
1.75 per hour
1.75 per hour

360.00. per month
1.92 per M, gross scale
5.00 per M, gross scale

2.00 per hour
2.00 per hour
1.70 per hour

II Also served as logging boss for which he received
additional pay.

$200.00 per month

Also served as road construction boss for which he received $200.00
per month additional pay.
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VALUE OF CUTTING

Table 13.--Financial gain of sanitation-salvage cutting over 
nocuthapring.lelanserinLien
Forest-calculated for an average acre for 
ponderosa pine only!"

If no cutting
had been done

After
sanitation-salvage
	 cutting 

Item

Average gross volume, 1951

Average gross volume, 1961

Estimated pet growth for
10 years/

	

17,722 bd.ft.	 16,116 bd.ft.

	

18,122 bd.ft.	 16,916 bd.ft.

	

400 bd.ft.	 800 bd.ft.

Estimated increase i4 pet 	 400 bd.ft.
growth (gross scale)2/

Value of increased net growth
($24,26 per M gross scale less $1.56
per acre sale administration cost)
	

$8.14

Capital investment in timber stand
improvement	 1.55

Capital investment in roads, includ-
ing logging spur roads	 1,04

Estimated gain due to cutting
	

$10.73

Average gain per acre per year
	

$1,07

21 Assuming that present values for ponderosa pine remain unchanged for
10 years and disregarding interest. Also, assuming that maintenance
of logging spur roads will be taken care of by periodic light
salvage cutting of dying trees, estimated to average 10 board feet
per acre per year. Maintenance of main roads should be carried as
an annual charge against the production of the national forest
working circle.

EY Growth estimates are based upon unpublished plot data from both
virgin and partially cut stands covering the period since 1937,

_V Volume in "net growth" excludes tree mortality but includes defects
in the tree as represented by "gross scale,"
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1 No damage to trees above 8 inches d.b.h. was found. Ninety-seven
percent of damage was in the 2-to L.-inch d.b.h. class,

LOGGING DAMAGE, LOGGING DEBRIS AND SOIL DISTURBANCE

Table 14.--Soil distrubed or covered by slash followin 
lodging (based on 82 one-chain-square

Item
	

Area

Percent •

Soil disturbed 1" or deeper, all vegetation
removed • • • • • • • • • 	 •	 •	 • • •	 • • •

Soil disturbed less than 1" deep, part of
vegetation removed or damaged 	 . . • • • • • • . •

Soil disturbed by road construction) • • • • • • • •

Area covered by heavy slash (inaccessible to
livestock). . . . . • . • •	 • • • • *

Area covered by light slash (accessible to livestock)

1/ Pa ;:;d upon actual length of road and width measurements at each
.3 mile,

Table 15.--Damage to reproduction by logging (based upon
c-71;--Z-1-ian-square lots and 656 14,..-milacre

mytdrats)

Item-	 Data

Quadrats stocked before logging 	 86 percent

Quadrats stocked after logging 	 82 percent

Saplings and poled (2 to 8 ches d.b.h.
destroyed during loggin 	 10 per acre

1.8

3.6

1.5

0,5

2.5
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A DEFINITION OF A HIGH RISK TREE-1-/

(A high risk tree will have a penalty score o
PENALTY SYSTEM FOR RATING HIGH RISK TREES

9 or more

A, Needle condition 

(1) Needle complement (number of needle fascicles per twig)

Less than normal complement throughout crown, No contrast
evident in complement between upper and lower crown,

Thin complement in upper crown; normal complement in lower
crown, Contrast in complement evident between upper crown
and lower crown,

(2) Needle length (length of individual needle)

Needles shorter than normal throughout crown, No contrast
evident in needle length between upper crown and lower
crown.

Needles short in top; normal length below, Contrast in
needle length evident between upper crown and lower crown. 4
Needle texture (apparent weight of needle - coarse or fine)

Light needles throughout crown, No contrast in texture
evident between needles in top crown and lower crown,

Feathery needles in top crown; normal or light texture in

lower crown.
lower crown, Contrast in texture evident between top and

Needle color (green color of needles)

Needle color light green - lighter than normal green,

Needles definitely off color,

B. Twig and branch conditions 

(1) A few scattered dead or dying twigs or branches in crown,

(2) Many scattered dead or dying twigs or branches in crown.

(3) Severe scattered dead or dying twigs or branches in crown.

(4)

5

Quarantine, Forest Insect Laboratory, Berkeley, California, 1949,
and used here by permission of the Bureau of Entomology and Plant
Quarantine.

(3)

(4)

Severe dead or dying twigs or branches
a definite weak spot or hole in crown,
1/3 of crown (localized weakness).

17-Prepared by Jack W. Bongberg, Bureau of Entomology and Plant

in crown which form
particularly in top

-22-



2

L.

5

6

9
0

1

1

(5) Severe dead or dying twigs or branches in crown which
form more than one weak spot in crown, particularly in
top 1/3 of crown (localized weakness).

C. Top crown condition

(1) Old top kill where there is no progressive weakness or
killing in green crown below.

(2) Old top kill and a progressive weakness or killing in
green crown below.

(3) Old spike where there is no progressive weakness or
killing in green crown below,

(4) Old spike and a progressive weakness and current kill-
ing of limbs and branches below.

(5) Long bare spike (1/3 or more of total stem length)
which leaves only a few widely spaced green branches
in crown.

D. Other factors

(1) Keen tree classes° All C and D crowns.

(2) Lightning strikes - currently struck.
old strike (healed).

(3) Dendroctonus valens attacks in basal bole - current. 	 6
old, pitched out. 	 2

04) Broken tops - current break leaving only a few branches
on bole.

old break and new terminal starting.

(5) Mistletoe - heavy witches broom.
canker on stem.

(6) Fire scar 50 percent or more of circumference or basal
area which indicates progressive deterioration of wood
(mechanical risk).

(7) High risk trees in group of other trees which might serve
as a focal point for infestation of entire group.

(8) Hot spot - where tree is located in the midst of large
group of snags indicating that group has been killed
gradually over the years.

(9) Mistletoe in smaller diameter trees-2/ Very heavy
mistletoe witches brooms and where the crown excluding
the witches brooms would be D crown.

EVI Not necessarily a high risk tree from the entomological point of
view.
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