MANAGEMENT
PRACTICES

Bitterroot
NATIONAL FOREST

A Task Force Appraisal.. May 1969- April 1970

The Bitterroot National Forest, which was established by
Presidential proclamation on February 22, 1897, encompasses

1,575,959 acres. Of this, 460,812 acres are in Idaho and
1,115,095 acres are in Montana. The acreage in Montana repre-

sents about 7 percent of the National Forest land in Montana.
The Forest Supervisor's Office is located in Hamilton, Montana, and Ranger District Offices are located at Stevensville,
Darby, Sula, West Fork, and Magruder.
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Gentlemen:

Enclosed is the report of the joint Northern Region-Intermountain
Station Task Force you commissioned to study land management
practices on the Bitterroot National Forest. We have tried
to adhere strictly to your instructions to make a complete, impartial appraisal of these management practices.
Supervisor Merrill Tester and his staff have cooperated fully
It is, therefore, with satisfaction that
throughout the review.
I
I submit this document to you on behalf of the Task Force.
can testify it was prepared to the best of our ability with
complete integrity and objectivity.
Sincerely,

a /2

;;*

Wm. A. WORF
Task Force Chairman
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Foreword
The task of making an impartial evaluation of land management practices on the Bitterroot
National Forest has not been an easy one because some of the answers are not as simple as past
discussions may have made them appear. There is still much that needs to be learned. The land
manager must take into account what he does not know, as well as what he does know. With
this in mind, we have attempted to differentiate between fact, informed opinion, and guess in
this report. We have tried to pursue this assignment in an impartial manner with the following in
mind:

We feel no public agency, the Forest Service included, has a corner on the truth. The
Forest Service's long history as a leading conservation agency has tended to encourage
some degree of feeling among its professionals that they always know what are the
best uses on public lands. This, of course, is not true.

On the other hand, not all of the individual criticisms of land management practices on the
Bitterroot National Forest can be valid because even the critics differ in their views. Some of the
critics have been guilty of oversimplification and to that extent some of their comments have
been out of context and are only partially accurate or simply incorrect.
We have attempted to give thoughtful consideration to every viewpoint presented to us. We
have earnestly sought views and technical data from all sources and honestly believe that our
recommendations are in the long-term interests of the Nation. They are based on our training
and experience as scientists and land managers.
Chairman, Williani A. Worf, Chief, Division of Recreation and Lands, Northern Region, Forest Service
Robert H. Cron, Chief, Division of Timber Management, Northern Region,
Forest Service
Sherwood C. Trotter, Chief, Division of Soils and Watershed Management,
Northern Region, Forest Service

Otis L. Copeland, Asst. Director, Division of Forest Fire and Watershed
Management Research, Intermountain Forest and Range Experiment
Station
S. Blair Hutchison, Asst. Director, Division of Forest Economics, Utilization, Engineering, and Recreation Research, Intermountain Station
Charles A. Wellner, Asst. Director, Division of Forest Insect, Disease, and
Timber Management Research, Intermountain Station

vii

Figure 1. - Clearcut patches on the Stevensville District. Such clearcut areas, particularly recent ones, have been
regarded by many as impairing scenic quality in localities where this is an important consideration.

Figure 2. - Overlooking a recently terraced area in Mud Creek Drainage on the West Fork District.

Introduction
In 1968 members of the Recreation Subcommittee of the Ravalli County Resource

Their concern was so strong that plans
were laid to seek Congressional help for an

Conservation and Development Committee be-

investigation of land management practices on

came very disturbed about forestry practices
on the Montana portion of the Bitterroot Na-

the Bitterroot National Forest by an independent committee.

tional Forest.1 Generally, they were concerned
about clearcutting because they felt this silvi-

As the subject of National Forest management practices became a public issue, other
views were heard that differed to one degree
or another from those of the Recreation Subcommittee. For example, while no one has

cultural practice accelerated soil erosion and
created long-lasting eyesores (fig. 1).

They were displeased with the terraces cut
into the hillsides for machine planting of trees
(figs. 2 and 3). These terraces are usually wide

disagreed with the idea of improving environmental quality, the Bitter Root Multiple Use

because large bulldozers are required to ef-

Association felt that the national need for

ficiently handle large stumps and rocks. It was

timber and the timber needs of local industry
were being brushed aside too lightly by the
Recreation Subcommittee; and that critics of
National Forest practices were not being real-

alleged that this results in low seedling survival, threatens soil stability, and lowers productivity of the land because the topsoil is
bladed to the outside of each terrace. Furthermore, these terraces are esthetically displeas-

istic and were painting a darker picture of
watershed and esthetic damage than the facts
warranted.

ing in the eyes of many people.

Needless to say, the controversy that developed was embarrassing to the Forest Service,
simultaneously praised and damned by different segments of the community. It was apparent that the lines of communication between

The charge was also made that the Forest
Service is overly preoccupied with its timber
producing responsibilities to the point that it
has neglected esthetic values and watershed
protection and that it is actually cutting timber at a faster rate than can be sustained.

the Forest Service and the public were less
than good.

Roadbuilding on the Bitterroot National
Forest was also criticized; specifically, that
"too many roads, poorly located and improperly constructed, are reducing natural

It is not possible to describe any particular
reaction within the Forest Service to the criticisms raised by the Recreation Subcommittee.

There are all shades of agreement and disagreement with the various opinions expressed by individual citizens and citizen

beauty and causing sedimentation."
Idaho portion is under special study by order

groups. Regional Forester Neal M. Rahm immediately took the position that the concerns

of the Secretary of Agriculture and is not included
in this investigation.
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expressed by the Recreation Subcommittee
were made in good faith and should be completely and carefully examined to determine
their validity. He also stated that it was in-

cumbent upon the Forest Service itself to
make an investigation of the facts because this

agency has a wealth of professional talent
familiar with this locality and because it is
vital that the Forest Service demonstrate its
capacity for careful introspection. Therefore,
a Task Force to review the problem was ap-

pointed early in 1969 by Regional Forester
Rahm and Joseph F. Pechanec, Director of the
Intermountain Forest and Range Experiment
Station. Mr. Rahm noted that the findings of

this Task Force would have significance
throughout the Northern Region of the Forest Service, and the findings would be made
public. This approach was accepted by the opposing groups in the Bitterroot Valley.

In many cases, the issues in controversy
relate to questions of technical fact. As part

of the research arm of the Forest Service, the
Intermountain Forest and Range Experiment
Station has a leading part in answering these
questions. For that reason, Director Pechanec
was asked to name three scientists to serve on
the Task Force along with three administrators from the Northern Region. Forest Service
specialists in the fields of wildlife, hydrology,
engineering, soils, landscape design, and silviculture were made available to the Task Force
as the need for their counsel developed.
In the minds of some, at least, the idea of a

review of the Bitterroot situation by Forest
Service personnel was suspect because of the
possibility of agency bias. Regional Forester

Rahm and Director Pechanec left no doubt
that they wanted an uninhibited appraisal of
the facts. Their instructions were to make a
complete and impartial analysis of the situa-

tion without regard to whose toes were
stepped on.

Figure 3. - A closeup view of the Mud Creek terracing. On steep slopes such as this, big bulldozers building
level terraces cause deep incisions. Such areas have aroused particular criticisms for esthetic and
watershed reasons.

Principal Issues
logging practices themselves create unsightly
conditions; (4) the current level of timber cut
on the Montana portion of the Bitterroot National Forest (68 million board feet of all species, including 25 million board feet of ponderosa pine in 1968) is higher than the Forest
can sustain.

In the course of the controversy over land
management practices on the Bitterroot National Forest, many claims have been made
and remade in various forms. However, the
criticisms fall into four principal assertions:
(1) clearcutting, terracing, and roadbuilding
are seriously disturbing watersheds and seriously impairing the natural beauty of the lo-

cality; (2) there are viable alternatives to

The individual issues are well summarized

clearcutting and terracing; (3) a substantial

in two letters: one from the Ravalli County

forest area in the main Bitterroot Valley

Resource Conservation & Development Com-

should not be logged in any fashion because

mittee, and the second from the Bitter Root

both the roads required for access and the

Multiple Use Association. These follow:

May 19, 1969
Mr. Neal M. Rahm, Regional Forester
U. S. Forest Service
Federal Building
Missoula, Montana 59801
Dear Mr. Rahm:

In answer to your letter to Clarence Popham requesting a statement as to the detailed points
concerning forestry practices of the Bitterroot National Forest, I, as chairman, feel these are the
specific areas of concern:
Clear Cutting:

Some residents of the Valley feel that clear cutting is a bad forestry practice. They feel that it
results in poor regeneration of the forest - both timber and grasses. In addition, concern was
expressed about soil erosion caused by clear cutting and burning. The third objection to clear
cutting seemed to be on the aesthetic consideration and preservation of natural beauty. On the
other hand, many people were concerned about the dangers to the economy of the Valley if the
practice was prohibited. The Forest Service stated that a reduction in allowable cut of 3 0-40%
could result if they were prohibited from harvesting certain stands by the clear cut method.
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Another segment, aside from economic consideration, stated that their experience indicated
clear cutting was the only method possible in some of the forest types in the area. They also felt
it enhanced the forage available for game and livestock.
Terracing:

Tied in with clear cutting is the problem of terracing. The objection to the practice was centered

around fear that this would result in poor regeneration of vegetation and timber and that it
caused silting of streams. They felt that exposure of mineral soil was simply poor farming. The
people in favor of terracing seemed to be relying primarily on the Forest Service statement that
this procedure was the best way available to restock steep hillside and that it prevented erosion
and silting.

Stream Siltation:

This, too, was connected with clear cutting in large measure, although in some instances roads
were cited as causing siltation. The controversy seemed to center on the Sleeping Child drainage
where water users claimed increased silting of the stream. No definitive studies of this were
presented but users claimed a noticeable increase in silting in the last 3 or 4 years. Other groups
stated they felt the problem in Sleeping Child was caused by the Sleeping Child fire and not by
clear cutting or terracing. No factual data was presented to prove either opinion.
Although the above three points were the primary concern and involved most of the discussion
time in our meetings, there were some others that should be mentioned. Without going into
detail, I'll try to outline these as I see them.
Roads:

Concern was expressed by some that these were too numerous in many areas. These roads were
pointed out as causes of erosion and a detriment to beauty. Others pointed to the multiple-use
idea and stated that hunters and snow-mobilers use these roads for recreation purposes after
loggers had built them. There seemed to be no objection to closure of many roads after logging
was complete.

Allowable Cut:

This was a background issue that caused great concern to those dependent upon timber harvesting. They felt that their livelihood was threatened by those who were asking the Forest Service
to prohibit clear cutting, etc. There were some, primarily retired Forest Service personnel, who

stated they felt the forest was being overcut and that in their experience the Bitterroot was
practicing bad forestry. Industry, on the other hand, claimed that the big problem on the forest
was a high percentage of stagnant, over-mature and dying stands that the forest could cut. Also,

if these stands were harvested and land put back into production, the yield would be even
greater in coming years. This is paramount in the theory of sustained yield.
Multiple Use:

Those who were critical of Forest Service practices felt that the preservation of national beauty
and management of the forest for fish and wildlife were of greater importance than other uses.
Their feeling caused concern, not only in the lumber industry, but also among other users of the
forest - farming and grazing, for example.
Watershed:

Linked with clear cutting, terracing, and roads was the concern by a portion of the Valley as to
what is happening to our watershed lands. I feel that an explanation of the protective principle
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used by the Forest Service would be necessary on this topic. Persons who are involved with the

logging industry seemed to be satisfied with the principle used, and they stated that waters
coming from harvested areas are for the most part clear.

I should like to point out at this time that this letter was presented to an open meeting where
both sides of past controversy were present and that both sides felt my letter stated each side
fairly. Also, a vote was taken to accept this letter as a representation of the feelings of the
Recreation Committee as of this date.
I have reviewed the fine staff which you have assembled for this Task Force and feel that the
people in the Valley seem pleased with this effort. I do feel, however, that perhaps one area may
not be covered - a man who is qualified in fish and wildlife. Since we are deeply involved in all
phases of management, I feel that an expert in this field should be added. I recommend this in
an effort to leave no stone unturned and no question in this phase of management unanswered
or overlooked. The findings of this Task Force should also include the opinion of a wildlife
expert.

This leads into another point that was brought up in the Recreation meeting on May 6th. The
committee feels that it would like to be an avenue through which the findings of your Task
Force are disseminated to the public. This I hope you will be in agreement with. The committee
feels that it is the prime mover in this study and that it wishes to see that the public is informed
without bias from local newspapers, the local Forest Service office, or individuals. I feel that it
is also my responsibility to my fellow citizens to see that both sides of the question receive fair
and equal consideration in the matter. I do have personal interest in both sides of the study. In
one instance I am employed by a local sawmill and on the other I depend on public opinion for
my private business which is Lost Trail Ski Area. So you see I am involved in both sides - industry and recreation. Forestry, recreation, watershed, grazing, scenic values, wildlife; all are part of

the picture we hope that this Task Force will look into for the betterment of our Valley, both
economically and for its aesthetic values.
In closing, it has been expressed since our last meeting that elements of both sides would like to
meet with the Task Force before its work begins. I feel that if your study people would like to
meet it should be on separate occasions. We have high emotions, personal interests, and namecalling, etc. involved. I have tried to air fairly both sides here but do feel that the effort would
be made to influence the Task Force should these meetings develop. Below I will attach some of

the areas which the part of my committee feel should be looked into. I stress that only part of
my committee compiled the list and that it does not represent the feeling of the whole committee nor should it be taken as a statement made by the committee as a whole. No vote was taken
on the following points:
Main problems that exist basically:

A lack of communication between agency and citizens - perhaps a better I&E program
should be initiated.

Need for wildlife man in Task Force. Hopes were made to relate logging methods to game
population and its economic value.

More soil quality and regeneration ability studies, prior to larger clear cutting - before
cutting begins.

Concern about the sight of slopes facing the Valley and the logging roads upon them. It is
felt that they are a detriment to its natural beauty.
Concern about the punching of roads right to the wilderness boundaries which was recently done in the East Fork at the approach of the Anaconda-Pintlar Wilderness.
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At a time when the nation faces into the problem of maintaining the supply of quality
water, there is concern about the long-term effect that continued clear cutting could have on
the Bitter Root watershed.
Concern about the limited amount of tree planting in comparison with the total acreage
in each sale. It is felt that a step up in tree planting is needed to assure adequate timber.
Concern about survival of seedlings that have been planted and a careful evaluation of what
kind of regeneration we are having in the Bitterroot drainage.

It is hoped that through this study a better understanding of resource management of
both public and private lands will come about and that the understanding of land management
would put Ravalli County on the road to prosperity in an ecologic environment second to none
in desirability in the United States.
This segment of my committee feels that these are problems in the harvested area and hope you
will give them close attention.
(List of example areas are included in the Appendix. Editor)
Sincerely yours,
William Grasser, Chairman
RECREATION COMMITTEE

May 29, 1969
Mr. Neal M. Rahm, Regional Forester
U. 5. Forest Service
Federal Building
Missoula, Montana 59801
Dear Mr. Rahm:

In answer to your letter of May 1, 1969, ref no.: 1500 2470, to the Bitter Root Multiple Use
Association.

I am sorry that I was not able to meet your deadline date of May 23 that you wished this
information in the hands of Mr. Wm. Worf. It took some time to assemble this data and I met
with an accident May 14th, in which I lost part of some fingers. I am now typing with only one
hand for a while.

As far as the Multiple Use Ass'n. is concerned the Forest Service is attempting to do a good job
and for the most part have succeeded.

We realize, in part at least, some of the problems they must cope with, and are willing to give
them time to evaluate the results that are achieved.

We are well satisfied with the selection of qualified men on the task force assigned to do the
study. It is our hope they will not be swayed by pressure from a small segment of the public
that have taken it upon themselves to criticize the policy and practices of the Forest Service.
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Our only suggestion would be that there perhaps should be a man on the task force to study
wildlife, and how it is being effected by the practices as are being done. We want this study to
leave no stone unturned, because if it is not complete it will leave room for question by whom
ever may wish to do so.

We feel that the RCD Recreation Committee will fully air the problem areas so we will not
elaborate on them. However you will notice that many of the areas they feel are an example of
how the Forest Service should not do it, we feel are areas that well represent what the Forest
Service should be doing.

We feel that these people do not recognize what needs to be done nor do they recognize what is
accomplished after it is done.

There are areas that the Forest Service could improve, one of the prime ones being lack of
letting the public know what they are trying to do. Perhaps a better I&E program should be
initiated.

I know from experience that it is disheartening to try to inform the public and so few people
seem interested. However if the Forest Service does try, it is not to be blamed. In the past there
has been very little of anything but Smokey the Bear.
Following are two examples where the Forest Service has achieved sound land management
objectives on the Sula Ranger District. There are numerous other areas where these goals have
been achieved, however, these areas we feel represent the overall management objectives we are
striving for.

(Examples not included here, but are included in the Appendix. Editor)

We could go on and on, however these areas represent the problem and what we believe
represents how the Forest Service is getting to the solution.

We appreciate the opportunity of being heard. If I can be of further help feel free to call on me.
Sincerely yours,
Myron Alteneder-Chairman
Bitter Root Multiple Use Association
P.O. Box 154
Darby, Montana
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Overall Observations and
General Recommendations
tions that this stewardship responsibility is

The Montana Portion of the Bitterroot National Forest covers more than 1 million acres,

not 'being met.

encompassing a multitude of situations and
problems. This makes it difficult to adequately and simultaneously, supervise many different activities in numerous places. Moreover,
the job has increased in complexity, particularly since World War II, as demands of all

Appearance of the landscape is a judgment
matter and every person who views the roads,

terraces, and cutover areas can speak with
equal authority on the subject of how they
look. The Task Force agrees that scenic quali-

ty has been substantially impaired in, many
places at the very least for a period of years.

kinds on the Forest have steadily risen.

As the tempo of activity has mounted on
the Bitterroot National Forest in recent years,

We believe, however, that it is possible to harvest the timber resource with much less impact

the land management issues have begun to
come into sharper focus so everyone can see
them. The issue of esthetics is one of them.

on esthetics if the quality of land management is substantially improved.

The contention that' the activity of recent
years has done widespread damage to water-

Watershed protection is another. These consti-

tute a particular challenge. Edward P. Cliff,
Chief of the Forest Service, highlighted this
challenge of the seventies when he spoke to
the Regional Foresters and Station Directors
on January 19, 1970:

sheds is unwarranted. We have not been able to

substantiate the claims of widespread watershed damage due to logging, roadbuilding, and
terracing. We agree, however, that there are
instances of serious local damage and that certain management practices have set up the potential for watershed damage in other places
when rare and unusually severe storm conditions occur. There is no question that the requirements for logging, roadbuilding, and site
preparation should be tightened for the sake
of environmental quality.

I am convinced that with an ecosystem
approach to multiple use management
our forests and rangelands can contribute to a better living for present and future generations by providing security
and stability to regional economies and
rural communities. It can also provide a

high quality environment, recreation

We cannot support the claim that the ap-

opportunities, fish, wildlife, water, for-

proved allowable cut for the Forest is too high.
However, the actual cut of ponderosa pine during the past few years has been too heavy be-

age, and timber, and be in harmony
with the needs of lesser organisms. But
the use of these resources must be balanced with the constraints of steward-

cause the allowable cut calculations for that
species were misinterpreted. Moreover, the
total cut of all species has been slightly above
the approved allowable cut. In the light of environmental concerns today, other uses were
not adequately considered when allowable cut

ship responsibility for we are dealing
with a limited land and natural resource
base.

The criticisms of land management on the Bitterroot National Forest are, in effect, conten-

calculations were made in the past.
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Forest Supervisor Merrill Tester and his en-

port accomplishments in meeting planned timber sale objectives to its Washington office in

tire organization are deeply concerned with
their responsibilities to the land and to the
public. However, there is need for improvement in the quality of management. The staff
on the Bitterroot National Forest has the desire and the ability to initiate changes once a

order to keep the Secretary of Agriculture,
Congress, and outside groups informed of prog-

ress in meeting timber cut commitments.

It seems clear that until sound land management receives top priority in fact as well
as in principle from the leaders of the Nation
on down, the handling of the public lands will

redirection is set.

As the agency responsible for administering the National Forests, the Forest Service
must accept responsibility for past mistakes

always leave something to be desired.

in management and exercise full leadership in
bringing about desirable changes.

Communications with the public and other
interested agencies have been seriously inadequate.

The public must also recognize its responsibilities. The first of these is to express a sense

The need for improved communications
was repeatedly brought to the attentiOn of

of value - how much does the public desire
that it is willing to pay for. The second is to
provide moral and financial support for the
programs it feels are desirable. Hopefully,
these include the goal of quality in land man-

the Task Force throughout its review.

In its May 19, 1969 letter to the Regional
Forester, the Recreation Subcommittee of the

Ravalli County Resource Conservation and
Development Committee stressed: "A lack of

agement.

Observations

communication between agency and citizens perhaps a better I&E program should be ini-

Following are general observations and recommendations for reaching that goal.

tiated."
The Bitter Root Multiple Use Association
stated: "There are areas that the Forest Service could improve, one of the prime ones being lack of letting the public know what they
are trying to do. Perhaps a better I&E program should be initiated."

There is an implicit attitude, among many
people on the staff of the Bitterroot National
Forest that resource production goals come
first and that land management considerations
take second place.

The Task Force sent questionnaires to all
professional employees on the Bitterroot National Forest. All of those who responded felt.
communications outside the Forest Service
were poor. We think it is fair to say that some
part of the violence of the criticisms from the
public can be traced directly to the failure of

The desire to keep the land productive has

always been an implicit objective in Forest
Service management. Anyone who says other-

wise has a faulty sense of history. Nevertheless, a change of emphasis' is necessary.

The emphasis on resource production goals

is not unique to the Bitterroot National Forest and does not originate at the National Forest level. It is the result of rather subtle pressures and attitudes coming from above. While
the goals of management on the National Forests are broad and sound, the most insistent
pressure recently has been to increase the timber cut on these National Forests in order to
make more timber available to ease the shortage of housing materials. The insistence of
this pressure is indicated by the fact that the
Forest Service is required, once a week, to re-

the Forest Service to be understood and its
apparent unwillingness to listen.

On the other hand, some of the violence of
the criticisms stems from the failure of the individual critics to recognize their own responsibility. Up to a point, the riots in the big cities served a very important function in awak-

ening the American people. Beyond that
point, the additional tensions developed by ri-

oting may slow or even reverse progress. In
the judgment of this Task Force, a similar sit9

the public with a clear picture of long-range

uation exists in the so-called Bitterroot con-

troversy. The public criticisms of recent

objectives.

months have served an important purpose in
jarring the Forest Service. They have also encouraged and given heart to those in the Service who had begun to despair of public support for better balanced forest management.
Unfortunately, not all of the criticisms of Bit-

Multiple use planning is not an instant
process. Good plans are evolved over time and
must be viewed as dynamic working tools that
must be improved constantly as needs and circumstances change. The principal single fault
this Task Force finds with the management of

terroot National Forest management have
been accurate. Nor have all the critics been

the Bitterroot National Forest is that its mu!tiple use planning is not far enough advanced.
Many of the questions that have been raised
by the public may be boiled down into one
simple overall question: "How does the National Forest plan to fit everything together

cognizant of their responsibility to help find
solutions as well as to find fault. This has had
a disheartening effect on the Forest Service
employees interested in achieving the same
objectives as most of their critics. It is necessary, therefore, to consider how the interested
public may be more effectively involved in

so the various resource needs can be met
without impairing other uses and values?"

land management decisions.

The "how" has yet to be adequately demonstrated in multiple use plans.

In this connection, we feel two points are
particularly important: (1) Full opportunity
must be provided the interested public to express its views on policy and program matters
as they are being developed rather than after
the fact; (2) final responsibility for land management decisions rests with the Forest Service within the framework of authorities and
responsibilities as now constituted. Such decisions are subject to appeal, of course.
As Associate Chief Arthur W. Greeley recently pointed out:2

Effective land management requires precise

mapping and specific management prescriptions for land units within which the management objectives, or the planned mix of uses,
are reasonably homogeneous. It requires in
some cases that operational restrictions be
placed on resource uses and activities to prevent damage to other resources. All of this
must be done in such a manner that all segments of the public can contribute to the development of objectives. Once the objectives
are nailed down, there can be complete continuity and consistency of action on the part
of the administrators and understanding on the
part of the public.

Multiple use can be a pragmatic tool for

meeting this nation's future resource
needs. It will be such a tool only if
people who are affected by land man-

Much has been said about the need for

agement decisions understand the basis
for the decisions and what would be the
consequences of a different decision. It
is in this area that the big challenges and
opportunities lie ahead for professionals
in the land management disciplines.

goals. Multiple use planning - that is, the establishing of management objectives and means
of accomplishing them area by area - is a very
tangible and necessary part of goal setting.

Complete and highly definitive multiple
use plans are a particularly critical necessity
for an organization like the Forest Service in
which there is a constant shifting of professional personnel in the course of gaining experience and strengthening the organization's

Multiple use planning on the Bitterroot Na-

tional Forest has not advanced far enough to
provide the firm management direction necessary to insure quality land management and,
at the same time, to provide all segments of

land-management capabilities. A check in
mid-1969 indicated that the professional employees on the Bitterroot National Forest had
an averaged 11/2 years' service with the For-

2Speech delivered at the Georgia Forest Res. Coun-

cil - Georgia Forestry Assoc. Conf. on Multiple Use
of the Southern Forests, Nov. 5, 1969.
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est Service but only 3 years and 2 months on

vide the Valley. Many people feel the setting

this Forest. The four District Rangers had

would be spoiled by the road network that
might be required to fully utilize the timber
and by continuation of the past practices of

been on the Forest for the following periods:
Stevensville District 4 Years
West Fork District
2 Years, 3 months
Darby District
1 Year, 8 months
Sula District
0 Year, 1/2 month

clearcutting and close road spacing.
We believe much of this slope can be utilized

for timber growing without adverse consequences to either recreation or scenic qualities,
but as a minimum, the following management
actions will be required to accomplish this:
Careful delineation and elimination from

Although it may be possible to extend
tours of duty somewhat, a fairly high rate of
turnover is inevitable. Under these circumstances, well-laid and explicit multiple use and

timber growing plans of the nonproductive
forest and the forest on lands too unstable to

functional plans are necessary if we are to
avoid subtle changes in direction every time
there is a change of faces and if the newcomer

be safely utilized.

is to fully profit from the experience of his

Delineation of those areas of timber
where recreation and/or scenic values pre-

predecessor. Efficient operation requires leaving clear tracks.

clude any harvesting of timber using available
technology.

The multiple use plans on the Bitterroot
National Forest do indicate a tone or direction for management: if this tone could be
transmitted to the day-to-day activities, the
quality of management on the ground would
improve greatly. However, the plans contain
too few specific coordinating decisions. Be-

Location of access roads where they
will be screened by topography or vegetation.
Construction of roads as narrow as possible to

minimize cut and fill slopes. Choice of road
alinements and grades that best fit into the
natural contours of the land. (Although some
recently constructed roads on the west side
may be esthetically jarring, many roads on
this slope are relatively unnoticeable from the

cause the organization is spread so thin, some
important and long-term land management decisions have been made by some of the least
experienced personnel, without the important
overall controls a complete multiple use plan

Valley.)

Use selection or shelterwood systems
in logging ponderosa pine (and other stands
in which either is silviculturally feasible) in
order to maintain a substantial timber cover

provides, and without adequate supervisory
guidance. In instances, the results have been
disappointing.

at all times.

We can perhaps show what we believe is
needed by using the west side of the Bitter-

Use clearcutting in Douglas-fir, lodgepole pine, and other stands where this is the
only feasible method because of the silvicultural characteristics of the timber or because
stand conditions give no alternative. Where

root Valley as an example: On the lower
slopes, within the National Forest boundaries,
the stands are largely ponderosa pine. Many
of these stands have been logged. Above the

ponderosa pine, the stands are Douglas-fir,
true firs, spruce, lodgepole pine, and larch in

clearcutting is done, the patches must be small

enough and shaped in such a manner as to

various mixtures. Many of the middle-elevation
stands are badly deteriorated from insects and

simulate natural openings. Long-reach yarding

systems must be required to minimize roads

diseases - especially dwarfmistletoe. They

in clearcut areas.

have little value in their present state for timber growing and, in some areas, very little for
recreation either. Above these stands lies the
noncommercial forest.
The mountains on the west side are highly
regarded, of course, for the setting they pro-

Avoid site preparation methods3 that
cause lasting scars on the hillsides.
3Any technique used to create a better seedbed for
natural or artificial reseeding or to reduce the density
of competing vegetation so new seedlings or planted
trees will have a better opportunity to survive.
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can be tolerated in each of a wide variety of
situations. Administrators and scientists together, with a full appreciation of all values,
must develop the necessary quality criteria as
soon as possible and give top priority to fulfillment of these criteria.

Require better cleanup of cutover areas

by more complete utilization or yarding of
the usable wood in tops, broken chunks, and
small trees.

Do a careful job of establishing new
stands and maintaining desirable tree stocking
to enhance timber yields and appearance.

The Bitterroot National Forest has a sub-

stantial timber producing capacity that can
and should be utilized to help meet the Na-

Some people will maintain that the Forest
Service cannot do the planning job suggested

tion's growing need for wood and to help support a stable economy in western Montana.

above without more basic data, such as soil
surveys, hydrologic analysis, and ecological
studies. It is true that more data would
strengthen the planning; however, the Forest
Supervisor and District Rangers can - and
must - move ahead now, using the best information available to them - which is consider-

Some have suggested that the timber on
the Bitterroot National Forest isn't of high
enough quality or the land sufficiently productive to warrant its use for timber growing.
The Task Force found that much of the tim-

able. There is a variety of technical disciplines

berland on the Forest was very productive
and that the soils and topography were fully

on the Forest or available from the Regional

Office; most of these people have a good

compatible with timber growing and harvesting activities. In some instances, esthetic considerations will set limits of output from the

background of both training and experience
in ecology. The best planning job possible
should be done now. If there is a gap in our
knowledge that throws doubt on the desirability of a possible management activity in
any area, the Forest Service must make decisions that insure protection of the environment, especially the basic soil, esthetic, and

land and the physical manipulation of it. In
the aggregate, however, changing the logging
systems, more careful road location and construction practices, more complete utilization
on the cutting areas, and less disruptive regeneration procedures do not in themselves imply any major reduction of the level of timber
cut. In fact, we believe that the longrun output of timber from this National Forest can be
increased with intensified forestry. More care
and more manpower will be required to maintain quality control while keeping timber production at a high level.

water resources.

.. In several instances the land management
has been substandard because of slips or lapses
in quality control.

The man on the ground who is assigned
such specific production goals as miles of road

to build or millions of board feet to cut be-

Some opposed to timber cutting per se

comes a prisoner of his production objectives
if he hasn't adequate funds and there is a consequent sacrifice of quality at times. This has
been a large part of the problem on the Bitterroot National Forest.

on this National Forest feel that the forests of
the South and West Coast have the capacity
to meet the future timber needs of the Nation
without much utilization of the forest in the

Rocky Mountains. No one knows what the

Quality control in the sense of doing the

Nation's need for wood will be 50, 75, or 100
years hence. It seems a valid assumption, however, that if the country is to remain prosperous it will continue to need natural resources
in prodigious amounts. The probability certainly exists that wood, if available, will continue to be used in large quantities in the decades ahead. We might add that the justification for timber growing on public lands rests

best job possible - maintaining watershed stability, water quality, pleasing landscapes, stable roads - must be the paramount consideration. But, how good is "good enough?" Any

use of the land involves some disruption of
the environment. The major unanswered ques-

tion today is the maximum level of disturbance - soil movement, road scars, etc. - that
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If there is a single dominant tradition in
the Forest Service, other than the conservation ethic, it is one of getting the job done
one way or another using the manpower resources at hand. In recent years, there has
been a mandate from both the President and
Congress to increase timber production. The
need for timber cut and roads has dominated
National Forest activities. The timber cut objectives have been accomplished without ade-

in some part on the insurance this timber will
provide against future shortages.
Some individuals have said that the timber
supply situation is not important because sub-

stitutes can be developed for wood in most
uses. Such a sanguine view might be justified
if there were inexhaustible supplies of enough
other resources. This is not the, case. Moreover
the industrial raw materials that offer an alternative to wood also have potentials for severe
impacts on the environment either in the ex-

quate financing, using the shortcuts necessary,

without adequate quality control - but 'the

traction or in the manufacturing processes.
Thus, to quickly dismiss wood and turn to

job has been done.

Budget requests for timber management

substitutes may be only exchanging one
environmental impact for another.

funds are based on careful analyses of the various technical jobs involved: sale-area selec-

The United States has already reached the
point in history where adequacy of individual

tion, cruising, sale preparation, and sale administration. Appropriation and production

natural resources, timber included, has be-

goals have been consistent with these re-

come a front page issue. In 1965, Forest Serv-

quests.

ice analyses indicated a real possibility that
the supply of softwood sawtimber available
on a sustained yield basis will fall 7.6 billion
board feet short of the demand by the year
2000 (USDA ForestService 1965). A recent
study of the timber supply situation in west-

However, the impact or potential impact
of timber management and harvesting' activities requires that the services of professional
disciplines other than foresters be employed
to prevent depreciation of other resource values. These include soil scientists, geologists,
hydrologists, wildlife biologists, fisheries experts, and landscape architects. The necessary
funds for these services have not been includ-

ern Washington and Oregon indicates that the
timber output from the National Forests will

drop at least one-third once the backlog of
virgin old-growth timber is gone. (USDA Forest Service 1969). The pinch is already begin-

ed in the estimated costs. As a result, it has
been necessary to take money "off the top"
to help finance even a minimum amount of
such work. The diversion of money intended

ning to develop. Inadequate timber supplies
are being blamed for a recent upward spiral of
prices. Present concern is great enough that
Congress is considering legislation to accelerate the timber growing effort on the National

for timber management not only shortchanges
that activity, it seriously shortchanges the en-

vironment, because inadequate and imbal-

Forests.

anced financing results in unsatisfactory quality control.

Implicit in the plans and actions of the
Forest Service is the conclusion that the Bit-

In 1961 the Forest Service prepared esti-

terroot National Forest has a part both in

mates of desirable expenditures in the Nation-

meeting future national timber needs and in
supporting local timber-based communities.
Looking at the factors mentioned above, the

al Forest System for the 8-fiscal year period
1963-1970 (see Appendix IV). The Task Force
is not able to say whether financial needs were
realistically estimated in 1961. In any case, it

Task Force agrees with this conclusion.

is interesting to note that the level of actual
financing for other activities has lagged behind - in some cases far behind - the financ-

The Forest Service has been remiss in not
determining how much it would cost to do a
balanced job of resource management and aggressively seeking the necessary finances for
the total job.

ing for timber sales. Under such circumstances,

"balanced management" on the Bitterroot
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and other National Forests was a virtual im-

to make for someone who does not have to
shoulder the responsibility for economic and

possibility.

social consequences. The Task Force believes
such a drastic step would be unrealistic.

The Task Force feels that the Forest Service has been remiss in not determining what it
would cost to do a balanced job of managing

The management of a National Forest is a
dynamic long-range process. Many activities
which will take place on the ground in 1970
were actually set in motion 2 to 5 years ago.
Timber sold in 1970 may not be harvested for

all of the resources of the National Forests
and in not aggressively seeking such financing.

This shortcoming is attributable, in part, to
the political climate; that is, the failure of a
significant portion of the public to actively

2 or more years and, conversely, a moratorium on timber sales in 1970 would precipitate a raw material shortage in 1971, 1972, or

support complete resource management. That
situation has only begun to change.

later.

Increased funds alone will not solve present problems.

By the same token, most of the timber harvesting activities which take place in the next
year or two will be done under firm contracts
that were prepared before the Task Force review could be completed. There may be provisions in these contracts or in the sale layout
on the ground that are contrary to our recommendations.

The need is for more and better long-range

planning, based on more and better data
about each resource and about ecological relationships. This must be followed by better supervision to insure quality in the application

of these plans. These jobs require people competent professionals and technicians. How-

An example of this is the Missoula Roundwood sale, which was advertised in June 1969

ever, in an effort to win the current - and
vitally important - battle against inflation, the

last two National Administrations have re-

and sold in August 1969, while the Task

quired reductions in Federal employment. This
has tended to increase imbalances in National

tract, 364,000 cords of roundwood will be

Force review was in progress Under this con
clearcut from about 8,400 acres on the Bitter-

Forest management caused by shortage of
funds. It has not been possible to employ
enough of the specialists necessary to cover

root National Forest over a 10-year period.
The objectives are to convert stagnated oldgrowth stands (mostly small-diameter lodgepole pine) to productive young forests. Pine
beetle infestations have killed a large part of
the stand and resulted in a heavy accumula-

all environmental aspects of the land management job.

This problem is illustrated by a response

tion of standing dead or down material.

from Forest Supervisor Merrill Tester to a sug-

gestion that a landscape architect should be
assigned to the Bitterroot National Forest. He
stated, "If such a position were to be established on the Bitterroot, we would have to resolve two important problems. First, where
would the financing come from? Secondly, a
permanent ceiling authorization for another

About one-third of the wood to be harvested
will be from these dead trees. An additional
objective is the creation of an extensive fire
break along the Continental Divide north of
Gibbons Pass.

Because this sale was already a fact at the
time of our field studies and because there has

employee would be needed."

been no activity on the ground to date, the
Task Force did not attempt to review it in detail. However, we agree that the basic objectives are sound. This sale was publicized during the planning period and during the time of
advertisement; however, there will be a need
to continue to keep the public fully informed
as the sale progresses so there is a full under-

The Public should not expect that new
management direction will appear instantly
and completely in all activities.

Some people have urged a moratorium on
future timber sales, pending a complete revision of plans. This is an easy recommendation
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that there is much that we don't know. In

standing of the long-range objectives. These
additional clearcuts will undoubtedly have
some effect on big-game movement and the
access roads will permit hunting where it has
not been feasible before because of the large
amount of down timber. It will be necessary

some cases, the unknowns are critically important. To say that the research should be
accelerated in the many forest and land management subject areas is not enough, however.

to keep in close communication with the

At the same time the total research effort is
increased, it should be upgraded in three es-

Montana Fish & Game Department during the

sential respects:

conduct of this sale so that road closures,

There should be more of a total attack

hunting seasons, and other management activities can be coordinated.

on problems involving scientists of various disciplines. Such a coordinated approach is being tried by the Intermountam Station in the Idaho Batholith.

Every opportunity should be explored to
get all existing contracts and permits in accord with the intent of this Task Force report.

Relevance to current land management
problems should be a primary consideration in developing research priorities.

The information base for decisionmaking
should be enlarged.

Research results must be reported in
such a way that they will have the greatest significance and applicability to the
land manager and the public.

Repeatedly, in the course of this study, the
Task Force has been confronted with the fact

OF ALL THE POINTS TOUCHED UPON IN THIS TASK FORCE REVIEW OF MANAGEMENT ON THE BITTERROOT NATIONAL FOREST, WE FEEL OBLIGED TO RESTATE
FOUR WITH ALL THE EMPHASIS AT OUR COMMAND.

ANY LINGERING THOUGHT THAT PRODUCTION GOALS HOLD PRIORITY OVER
QUALITY OF ENVIRONMENT MUST BE ERASED.
MULTIPLE USE PLANNING MUST BE DEVELOPED INTO A DEFINITIVE, SPECIFIC,
AND CURRENT DECISIONMAKING PROCESS THAT IT IS NOT TODAY.

QUALITY CONTROL MUST BE EMPHASIZED AND REEMPHASIZED UNTIL IT BECOMES THE BYWORD OF MANAGEMENT.

THE PUBLIC MUST BE INVOLVED MORE DEEPLY THAN EVER BEFORE IN DEVELOPING GOALS AND CRITERIA FOR MANAGEMENT.

Multiple use plans on the Bitterroot Na-

General Recommendations

tional Forest must become the controlling

Following are the overall recommendations
that the Task Force feels must be implemented to correct deficiencies observed. More specific recommendations are included at the end
of each section.

management documents in fact as well as in

principle. This will require strengthening these

multiple use plans so they clearly establish
goals and direction of management on individual areas.

The Bitterroot National Forest should
seek better ways to involve the public in its

1. The Regional Forester should emphasize that the overriding purpose of National
Forest management is to maintain quality of

multiple use planning and in developing subsequent resource plans. The process of sounding

environment under use.
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5. The Intermountain Forest and Range
Experiment Station should accelerate its efforts to develop a fully relevant research program that coordinates the efforts of a group of
research skills on the ecosystem problems.

out public attitudes and preferences requires
not only that the public understand the direction of management proposed for an area but
also the implications of each alternative of
management. (For example, what loss of timber yield and community income would result

Such efforts, as well as supplemental research
by the universities, must be expanded to meet
the critical need for information.

from the decision to restrict cutting on an
area in the interest of recreation use?)

4. The total cost and manpower requireThe following chapters discuss specific ques-

ments for a complete and balanced program of
management on the Bitterroot National Forest
should be estimated and made available to the
Chief of the Forest Service and to the public.

tions raised by the people and provide the
basis for the foregoing general observations
and conclusions.
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What About Clearcutting
Versus Other

Kinds of Cutting?
and to prepare the area for natural seeding.

Before discussing clearcutting as used in
the Bitterroot National Forest, it should be
placed in the context of the alternative cutting methods available to harvest mature forests anywhere in the United States. In the
management of forests, cutting may be used

This method also results in even-aged
stands.

Clearcutting in strips, patches, or
blocks. - All merchantable trees are removed in one cut. The cut area is then
prepared for either natural regeneration,
artificial seeding, or planting of nursery-

to accomplish four objectives:

1. It may be used as a means of regenerating a new forest. When used for this purpose,
there are essentially only four ways to cut:

grown trees. Again, the method results in
even-aged stands.

Timber cutting may also be done to salvage windthrown, fire-killed, insect-infested,
or diseased trees, or trees susceptible to such
injury. Such logging is termed sanitation sal-

Selection cutting. - Merchantable
trees are removed either singly or in small

groups at intervals of time. This permits
continuous establishment of natural regeneration. This method results in many-aged

vage cutting.

stands.

Timber cutting may be done to remove
mature timber that is overtopping an understory of value established without a previous
cutting. This is quite similar to the final or
removal cut of a shelterwood cutting. However, the understory may contain trees of a
greater age range than would occur in using
the shelterwood system. Cuttings of this kind

Shelterwood cutting. - Merchantable
timber is removed in a series of cuttings.
This permits establishment of natural reproduction under the partial shade or shelter of the seed source. The shelter is removed when the new stand is well established. Usually the cut area is treated after

are termed overwood removal.

logging to remove unmerchantable trees of

no potential value and to prepare a seed-

Each of these cutting methods has a
place in sustained yield management, and

bed. This method results in even-aged
stands.

each may be used not only to produce timber

Seed tree cutting. - All of the mer-

products but also to enhance other forest

chantable timber is removed in one cut except for a few of the better trees of desired

products or uses. Cutting also is a means of

species, which are left singly or in small
groups to seed the cut area naturally. Usually the cut area is treated to dispose of
unmerchantable trees of no potential value

duction for livestock, maintaining and en-

improving game habitat, increasing forage pro-

hancing forest esthetics, and improving quantity and timing of streamfiow. Cutting can seriously damage these other uses, of course, if
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it is done improperly or if the wrong method

ture requirements? What are its seeding

is used.

habits? Does the species normally occur in
pure stands or in mixtures with other species?
What has been the effect of wildfires on the
present forest?

The process of harvesting a mature timber
stand and starting a new crop is disruptive at
best. Conversion of a virgin forest to one managed for timber and other values is especially
difficult. Although the virgin forest usually
contains valuable old-growth timber products,
it also contains a vast amount of unmerchant-

Fire has had a tremendous influence in
shaping the character of northern Rocky Moun-

tain forests. Most old-growth forests in this
area originated following fires that burned
the previous forests. As a result, their over-

able material that must be handled and disposed of in some way in order to put the land
in condition to grow a new crop. In addition,
some form of site preparation4 is frequently
needed to reestablish a new forest. The cutting, disposal, and site preparation processes
require all the professional skill the land man-

stories tend to be even-aged.

Steepness of slope influences the choice of
a cutting method. Steep slopes limit applicability of some methods. For example, it is difficult to make partial cuttings on steep slopes
without damaging reserved trees.

ager can muster to make them esthetically,
financially, and silviculturally acceptable.

The health and vigor of the forest as well
as its disease and insect conditions are also
determining factors in choosing a cutting
method. At present, the dwarfmistletoe disease on Douglas-fir and lodgepole pine and

The various methods of cutting are not,
strictly speaking, alternatives for use in any
particular situation. Silviculturally, each meth-

od usually fits a particular forest situation
better than any other. The choice of a cut-

the spruce budworm insect on Douglas-fir and

subalpine and grand firs are especially damaging in the Bitterroot National Forest. Past

ting method depends on many factors. Prob-

ably the most important are the management objectives or what is to be accom-

outbreaks of the mountain pine beetle in

lodgepole and ponderosa pine and Engelmann

plished, other than the immediate harvest of a

spruce bark beetle on spruce have damaged

timber product. Here is where much of the

and drastically changed some stands.

trouble about cutting occurs. Total objectives,

The potential of understory trees to respond, grow, and become a vigorous forest
once the overstory trees are cut is most im-

considering all resources or uses, have not
been clearly established. Too often on the Bit-

terroot and other National Forests the objective of growing maximum timber supplies and

portant in deciding on a cutting method.

the economics of selling timber have governed

Some stands contain understory trees that are

the selection of a cutting method. This usually is the result of an incomplete or inadequate job of multiple use planning, coupled
with pressures to meet established production

healthy and able to grow rapidly once the
overstory is removed. However, other mature
stands contain understory trees that are small
but old and that are unable to grow when released. Many trees though green, are infected

goals of salable products.

with heart rotting fungi, dwarfmistletoe, or

The ecological situation (habitat type) and
the requirements of individual species making

other diseases.

The nationwide critical need for timber

up the forest are very important in deciding
on a cutting method. What are the light requirements and the tolerance to shade of individual species? What are its soil and mois-

products makes prompt regeneration a necessity. This, too, requires a cutting method that

will promote the prompt establishment of a
new stand.

4Any technique used to create a better seedbed
for natural or artificial reseeding, or to reduce the

The costs associated with the use of each
cutting method are important but are not the
controlling factor in deciding on a suitable

density of competing vegetation so new seedlings will
have a better opportunity to survive.
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method. Generally, logging costs are greatest

these mixtures, the Douglas-fir is infected with
dwarfmistletoe (Graham 1964); this seriously

used, less when seed-tree cutting is practiced,
and least when clearcutting is employed (Roe
and Squillace 1953). Methods that permit use
of machinery usually are cheaper than those
that require much hand labor.

reduces growth and may eventually kill the

when selection or shelterwood cutting is

tree (Leaphart 1963, Pierce 1960, Weir

1916a, 191Gb). In addition, this species may
have been infested and weakened by spruce
budworm. Inasmuch as Douglas-fir is more
shade tolerant than ponderosa pine, any cutting method that leaves a substantial over-

Cutting Methods by Forest Cover Types

wood will favor Douglas-fir regeneration (Boe
1948). Where the Douglas-fir is badly infected
with dwarfmistletoe and there is little, if any,
understory ponderosa pine, the most economical and silviculturally satisfactory method is

Forest cover types and ecological habitat
types are important in determining what cut-

ting method is used and what kind of site

preparation is done. The forest land classified
as commercial in the Bitterroot National Forest's 1966 Timber Management Plan consists
of the following cover types:
Cover type

ration to establish a new stand (Leaphart
1963). This is true because partial cutting
leaves infected trees in the overstory that

Thousand acres

Ponderosa pine
Douglas-fir - larch
Engelmarin spruce and subalpine fir
Lodgepole pine and other

Total

clearcutting all merchantable trees followed
by disposal of remaining trees and site prepa-

139
214
75
321

shower dwarfmistletoe seeds down on trees
starting beneath them and these young trees

'749

in clearcut areas are free of dwarfmistletoe
except for trees on the edges of the clearcut-

become badly infected with the disease. However, because dwarfmistletoe seeds are not dispersed very far laterally, new trees established

Ponderosa pine - Douglas-fir - larch types

ting near the uncut stand of old infected
trees. If the merchantable trees are of poor

The ponderosa pine type includes both
pure ponderosa pine forests and those with
ponderosa pine as the major constituent

vigor, clearcutting is the only feasible cutting
method. If the merchantable stand is vigorous
and relatively free of dwarfmistletoe, a seed

mixed in various combinations with Douglas-

tree or a shelterwood system may be used,
but costs for disposal of slash and unmer-

fir, western larch, and lodgepole pine. Depending on the stand condition, this cover

chantable material and for site preparation are
likely to be greater than when clearcutting is

type offers more flexibility in the choice of a
cutting method than any other. In pure ponderosa pine stands, which occur in the Bitter-

used. In some ponderosa pine - Douglas-fir
mixtures that are free of dwarfmistletoe and

root drainage mainly on lower southerly

already contain several age classes, a modified

facing slopes and the valley bottom fringes of

selection cutting may be used; however, this
type of cutting will tend to favor Douglas-fir
in the long run (Boe 1948).

the type, the land manager usually has an
opportunity to choose a method other than
clearcutting. Obtaining prompt regeneration is

difficult because the combination of good

Pure Douglas-fir stands offer somewhat less

seedcrops and moisture conditions favorable
for survival of seedlings is infrequent. Hence,
site preparation is required. Without site prep-

opportunity for choice of a cutting method
than ponderosa pine - Douglas-fir mixtures.
Where Douglas-fir is badly infected with

aration, natural reproduction may become

dwarfmistletoe, the only reasonable recourse

established, but usually at a very slow rate.

is to clearcut if the timber is to be utilized.
Also, only clearcutting is feasible for some

Where ponderosa pine occurs in mixture

Douglas-fir stands that have been badly damaged by spruce budworm. If the merchantable

with Douglas-fir, the choice of a cutting meth-

od is more limited and difficult. In most of
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stand is vigorous and relatively free of dwarfmistletoe, a shelterwood or selection system
of cutting may be used.

lodgepole pine forests (Alexander 1966, Tackle 1964, LeBarron 1952).

Exceptions occur. Some lodgepole pine
stands have been open-grown or have been
opened by bark beetle kill of the larger trees

Lodgepole pine type

to such an extent that other species - Douglas-

Most lodgepole pine stands on the Bitterroot National Forest originated following fires

fir, Engelmann spruce, and subalpine fir have become well established as an under-

in forests of lodgepole pine, Douglas-fir,

1954).

story. In such stands, it is possible to remove
the overstory lodgepole pine trees and develop the understory of other species as the next
crop if not too much unmerchantable debris
is present.
Engelmann spruce-subalpine fir types

Research and experience have demonstrated that seed-tree, shelterwood, and selection

mann spruce and subalpine fir forests is much

Engelmann spruce, or subalpine fir. Many were

opened up and damaged by a mountain pine
beetle epidemic 35 to 40 years ago. Dwarfmis-

tletoe is common on lodgepole pine in this
cover type (Graham 1964, Gill 1957, Nordin

Although the present acreage of Engelless than that of other cover types, much of

systems of cutting are seldom applicable to

the land now covered with lodgepole pine has
the potential to grow these species (Roe and
James 1959). Being more shade tolerant and
longer lived, these species eventually replace
lodgepole pine in the main forest cover as it

this cover type for a number of reasons (Alexander 1954, Blyth 1957, Hatch 1967). Lodgepole pine stands are usually dense and subject
to excessive windthrow when opened by any
partial cutting system. As reserved trees usually have short crowns, their vigor and growth
are poor. Partial cuttings encourage the spread
and intensification of dwarfmistletoe (Hawksworth and Graham 1963). The disposal of log-

is killed by bark beetles, dwarfmistletoe, or
other causes.

The choice of cutting methods is some-

what greater in spruce-fir forests than in

ging slash and the large amounts of unmer-

lodgepole pine forests. However, such factors

chantable material that usually occur in lodge-

as the following limit the choice of cutting

pole pine forests is difficult and costly even
with clearcutting. These difficulties, costs,
and damage to reserved trees become so great
when partial cutting methods are used that
they are not feasible. Clearcutting usually is
the only practicable method to use in mature

methods: prevalence of the Engelmann spruce
beetle, damage by spruce budworm, extent of

heart rot in subalpine fir, lack of windfirmness resulting in excessive windthrow when

stands are partially cut, frequent large
amounts of unmerchantable material, and dif-

Table 1. - Cutting methods applicable to the forest cover types on the Bitterroot
National Forest
Regeneration cutting method
Cover type

Ponderosa pine
Douglas-fir - larch
Lodgepole pine
Engelmann spruce
and subalpine fir

Clear-

Seed

cutting

tree

Sanitation

Shelterwood

Selection

salvage

x
x

x
x

x

x
x
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Overwood
removal

An additional 1,099 acres were cut over

ficulties in regenerating spruce. There is little
choice but to clearcut, clean up the cut area,
and start a new stand in situations where the

using other methods during the period covered

by table 2; thus, the total cutover during the
period was more than 25,000 acres, of which

spruce bark beetle, damage by spruce budworm, and appreciable heart rot in subalpine
fir are prevalent. Where these problems are
not important, a modified selection system is
possible. Use of the seed-tree method is seldom possible because these species are not
windfirm and seed trees are soon blown over

less than one-half was clearcut.

What Has Been the Relation of
Cutting Practice to Esthetics?

The storm over the practice of clearcutting
has mainly centered on the disturbing visual
impacts of this form of timber cutting in the
eyes of many beholders. The rawness, the arti-

by wind. Use of shelterwood cuttings is possible under favorable situations, but the cut to
secure seeding must be light in order to minimize wind losses (Roe and DeJarnette 1965;
Roe, Alexander, and Andrews').

ficial look, and the debris associated with
most past clearcuts make this form of cutting
completely unacceptable to some people. At

the other extreme are those who identify
clearcutting as an important and necessary
tool of timber management. These people

Table 1 summarizes applicable cutting
methods by forest cover types. As noted pre-

viously, although more than one cutting

tend to be more tolerant of the unsightliness
because it in large part is a passing phase and
because some degree of disturbance is an in-

method is applicable in a forest type, each
method usually is applicable to given stand
situations. However, in some situations, alternatives are possible.

evitable part of timber use.

We have only to look back at some of the
past clearcutting to realize that the scars do
heal. At the turn of the century and shortly
thereafter, much of the privately owned ponderosa pine forest of the Bitterroot Valley
and the adjacent lower slopes was clearcut
and burned. Some of these clearcut areas became farmland, but many of the clearcuts remained forest land and are now clothed with
immature forests that add to the beauty of

How Have These Cutting Methods
Been Applied in Recent Years?

Table 2 shows acreage of cutting by various cutting methods in recent years.
'Arthur L. Roe, Robert R. Alexander, and Milton D. Andrews. Engelmann spruce regeneration prac-

tices in the Rocky Mountains. Manuscript submitted
for publication as a USDA Production Research Re-

the Valley.

port. 62p.

Table 2. - Acreage cut using various cutting methods on the Montana portion
of the Bitterroot National Forest in fiscal years 1965-1969
Regeneration cuttings
F.Y.

Seed tree

Shelterwood

1969'

1,479
2,533
2,463
3,712
739

363
329
320
87
0

Acres
594
2,027
2,169
3,533
439

Total

10,926

1,099

8,762

1965
1966
1967
1968

Clearcutting

'First half of fiscal year.
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Selection

Overwood
removal

214
17

477
1,138
282
863

0

191

231

2,951

L-

'(

-

$.

-

Figure 4. - The present stand on the Cow Creek clew-cutting. A. Douglas-fir. B. Ponderosa pine that was
thinned in 1963.

What has happened on these old clearcuts

is illustrated by an area in the Cow Creek
drainage that was clearcut between 1900 and
1910. It regenerated naturally over a 25-year
period following logging. The present healthy
stand of ponderosa pine and Douglas-fir now
averages about 6,000 board feet per acre and
is growing at the rate of about 360 board feet
per acre per year (fig. 4).

The fact that most cutting scars heal in
time in no way excuses failure to fully and
properly consider scenic quality in timber
operations. We saw several cutover areas
where esthetic considerations were not properly taken into account. Two follow:

McCalla Creek Sale near St. Mary's Peak. St. Mary's Peak is a prominent landmark and
any activity in the immediate vicinity, especially fronting the valley, is made more no-

ticeable for that reason. This sale involved
both clearcutting and overstory removal. The

most noticeable clearcut was accentuated
even more by the fireline which ringed it. The
visual impact of this activity could have been
substantially reduced by carefully designing

the size and shape of the cutting units to
blend with natural openings and topographic
lines and by reducing the road density. The
services of a landscape architect were not employed in the layout of this sale. The above
problems would have undoubtedly been mini-

clearcut area can be restocked immediately to
vigorous, disease-free trees that have the po-

mized had such services been sought and the
recommendations incorporated in the plan-

tential to produce the maximum growth of

ning.

the site.

A close view of the sale area emphasized

A partial cut that leaves overmature trees
will not in the long run produce the highest
annual timber yields because old trees do not

several things. Advance reproduction was
damaged during logging thereby increasing the
visual impact, slowing down the rate of recov-

ery of vegetal cover, and adversely affecting
the long-term timber yield. Debris resulting
from road clearing had been windrowed along
the road against standing trees. This was not
only displeasing to the eye, but created a fire
hazard which will be difficult to reduce without damage to adjacent living trees.
Moose Ridge Sale. - An extremely large
clearcut was placed high on Moose Ridge in
full view of Highway 93 and the valley. No
effort had been made to blend the block in
with the landscape.

have the potential for growth that young trees
possess. In addition, old trees are more sub-

Although many of the recent clearcuts in
the Bitterroot Valley stand out prominently
and irritate some viewers because of their
shape, size, road and terracing pattern, more
can be done to artistically shape clearcuts and
blend them into the landscape. A number of
landscape architects and others, both within
and outside the Forest Service, are making

until 1920 (fig. 5), the present vigorous stand
of ponderosa pine and Douglas-fir averages
about 5,000 board feet per acre and is grow-

ject to loss by insects, disease, and windthrow. However, the growth on old trees usually is of high quality and is merchantable or
immediately usable as contrasted with growth
on young trees below merchantable sizes.

The present stand on an area in the Lick
Creek Drainage, which was clearcut in 1906,

illustrates the potential of young stands for
rapid growth. Although the area seeded in
rather slowly following logging, and the cut
area was not satisfactorily stocked with trees

ing at the rate of nearly 500 board feet per
acre per year.

Clearcutting followed by planting of superior trees offers an opportunity and an accept-

progress in the design of landscapes and using
cultural patterns to enhance the scenic attrac-

ed procedure for increasing yield by genetic

tion of viewing areas (Barnes 1969, Crowe
1966, Litton 1968, Litton and Twiss 1967,

terroot National Forest has not reached this
stage, but planting genetically superior trees

Twiss 1969).

to increase timber yields is becoming a general

improvement. Timber management on the Bit-

practice in many parts of the United States.
Even here in the northern Rocky Mountains,
a breeding program is underway to develop

Clearcutting wisely used, although detract-

ing from the beauty of the landscape for a
time, can be a means to improve esthetics and
other values in the long run. However, this is
not to say that clearcutting should always be

faster growing ponderosa pine trees.

The continuing mortality that occurs in
old-growth stands is illustrated in records for
400 acres of experimental partial cuttings in
the Piquett Creek drainage6 (fig. 6).

selected where alternative cutting methods
can be used that maintain a more pleasing
landscape.

Tree mortality was recorded in two kinds
of cuttings: sanitation salvage cutting, and
random selection cutting. Such records were
also kept for similar uncut areas. Although no

Is Clearcutting the Best Method for
Producing the Highest Yields?

Where the present overniature forest
does not contain a vigorous understory stand

6Philip C. Johnson. Progress report of Piquett
Creek Experimental Cuttings. 10 p. July 18, 1969.
On file at Intermountain Forest and Range Experi-

that has the potential to produce a new forest, clearcutting offers the best method to
produce the highest annual timber yield. The

ment Station, Ogden, Utah.
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unusual mortality occurred (such as that
caused by a bark beetle epidemic), losses were

quite substantial during the 10- to 12-year
period of record as shown in the following
tabulation:
Mortality
(Bd. ft.
per acre per year)

Sanitation salvage cutting
Random selection
Uncut stands

27
56
53

The following agents caused the mortality:
Agent

Percent
of total loss

Wind

Bark beetles
Lightning
Other insects
Unknown
Total

48
38
10
1

3

100

Using another example, an area of about
2,000 acres in the ponderosa pine type and
about 200 acres in the Douglas-fir type in the

Lick Creek drainage were partially cut between 1907 and 1911. The original stand averaged about 21,000 board feet per acre. The
intent was to leave reserve timber for a second

Figure 6. - Stand left after a random selection experimental cutting on Piquett Creek Experimental Area, Bitterroot National Forest.

cut after 75 years. Cutting practice varied
considerably during the course of cutting.
Some areas were cut heavily, and some quite
lightly. The average cut was 17,000 board feet
per acre. Figure 7 shows typical conditions in
this cutting area.

250 board feet per acre per year over a rotation. The land is capable of a higher rate of
growth than overmature trees can produce.
However, clearcutting probably will not produce the highest annual timber returns if a
forest contains a well distributed, vigorous,
disease-free understory. A careful removal of
the overmature overstory trees followed by
culture of the understory should produce the
highest annual timber yields because the next

The net growth of the reserved stand averaged 66 board feet per acre per year during
the first 35 years following cutting.7 However,

net growth varied depending upon the volume of the reserve stand (table 3).

If the same area had been clearcut and restocked promptly, the young stand would be
expected to grow at an average rate of at least

crop is already established and growing. Thus,

the period between harvest cuttings can be
reduced.

7U. S. Forest Service. Information concerning the
Lick Creek Experimental cuttings. Processed report. 7
p. Intermountain Forest and Range Experiment Station, Ogden, Utah. 1961.

Nevertheless, the usual situation on the
Bitterroot National Forest is a spotty understory containing Douglas-fir frequently infect-
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Figure 7. Three photographs taken
from the same point in
the Lick Creek partial
cuttings. A. In 1909 after
cutting with slash piled for
burning. B. In 1937.
C. In 1958.

Table 3. - Average annual growth and mortality per acre by volume of the reserve
stand in the Lick Creek partial cuttings (in board feet)
Residual timber'

Reserve stand
volume

Growth

627
2,396
4,655
9,098

37
96
126

Ingrowth2

Mortality

6

11
18
8
14

Net annual
volume growth
per acre

7

2

17
11

36
99
126

14

Trees 9.6 inches d.b.h. and larger.
2Trees that became 9.6 inches d.b.h. or greater during the year.

and cutting generally has to be followed with
intensive site preparation and planting except

ed with dwarfmistletoe. These conditions re-

duce the capacity of the young stand for

in lodgepole pine areas. However, on a per
thousand board foot of cut basis, costs are
usually lower than for other cutting methods.
Moreover, in terms of the new stand being

growth.
Can Regeneration Be Obtained Equally
Effectively Using Partial Cutting Methods?

Clearcuts, except in lodgepole pine and
western larch, usually are planted soon after
cutting; hence establishment of a new stand is
prompt. The density of regeneration on plant-

established, clearcutting is usually even more
economical because it permits a completeness
and uniformity of stocking that maximizes future production.

ed clearcuts can be controlled to maintain
maximum growth rates. Clearcuts in lodgepole pine and western larch usually restock

Are There Situations Where Clearcutting
Is the Only Desirable Method?

more trees than are needed. Thinnings are required to provide growing space for individual
trees. The Sleeping Child Burn (fig. 8) illustrates overstocking of reproduction in lodgepole pine.
Partial cutting methods usually rely on nat-

The answer is an unqualified yes. As pointed out previously, there are certain situations
where clearcutting is the only feasible meth-

od: for example, in most lodgepole pine forests; in many stands of mixed ponderosa pine
and Douglas-fir and pure Douglas-fir that contain large amounts of dwarfmistletoe infection or damage by spruce budworm; and in

ural regeneration that normally requires a
much longer period of time, frequently as
much as a decade or more, to restock the cutting areas. Regeneration under partially-cut
stands is sometimes spotty - some areas without trees and other areas with too many trees.

certain spruce-fir stands.

The fact that clearcutting is the only feasible method to use in stand situations such as
these need not be a cause for alarm. Clearcuttings can be varied greatly in size, shape, and

In summary, partial cuttings usually are not as

effective as clearcuttings, all factors consid-

proportion of the stand they occupy. They
can be planned to enhance watershed, wild-

ered.
How Do Logging and Regeneration Costs
Compare for Various Cutting Methods?

life, timber, and even esthetic values.
Are There Situations Where Partial Cutting
Methods Would Be Equally as Good or Even
Better When Other Values Are Considered?

This is a difficult question to answer because of the great variation in situations. In
general, the costs of logging and regeneration

Again, the answer is an unqualified yes.
Where esthetics is a key consideration and

are higher on clearcut areas because more
trees are cut, there is more debris to handle,
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Figure 8. - Typical view on the Sleeping Child Bum, Bitterroot National Forest, showing overstocking to
lodgepole pine trees 8 years after the fire.

many of the Douglas-fir stands that face directly into the Bitterroot Valley on the west
side that are so badly mfected with dwarfmistletoe. If clearcutting is not acceptable in
these stands for esthetic reasons, they should
not be cut, except possibly using very light

the forest situation permits a choice between
clearcutting and some form of partial cutting,
partial cutting should be the choice. It may
not result in as great a per acre timber production, but partial cuttings (shelterwood and selection) initially maintain esthetic values to a
much greater extent than clearcutting. The
partial cuttings in Lick Creek drainage (see
figure 7) are a good example of the kind of

partial cuts to utilize dying trees. The allowable cut for the Forest would be reduced
accordingly.

cutting that permits harvesting timber yet

Are Drought Hazards Increased
by Clearcutting?

maintains esthetic values.

However, it must be kept in mind that

Drought is a hazard to all forests and has

many stand conditions do not permit a choice
of cutting methods. In some situations where
clearcutting is not acceptable, the only alternative is no cutting. Clearcutting is the only

damaging effects. Clearcutting and proper site

preparation that reduces competing vegetation can help provide the moisture needed for
survival and growth of young trees. A severe

feasible regeneration cutting method for

28

years are required to grow trees to maturity,
over 6,000 acres could be clearcut and regenerated each year without exceeding acreage
requirements for sustained yield. Actually
about 5,500 acres have been cutover annually
in recent years and less than half of this acreage has been clearcut. Thus clearcutting has
not infringed on the sustained yield objective.

drought can seriously decimate regeneration
on clearcuts as well as on other kinds of cutting areas. If this occurs, clearcuts would have
to be replanted.

Drought usually is more hazardous to
young trees in partially cut stands than to
young trees on clearcuts because the larger
trees have already reduced soil moisture in
partially-cut stands below levels in comparable clearcut areas. However, if drought loss
occurs, partially-cut stands do have a seed
source to regenerate naturally, although re-

Has Clearcutting Been
Overdone in Recent Years?

The strong objections of many Valley resi-

dents to clearcutting leaves little doubt of

stocking may be slow.

their dislike of clearcutting and their general

What Is the Relation of Clearcutting
to Sustained Yield?

belief that too much clearcutting has been

In their dislike of clearcutting, many people have mistakenly cast clearcutting as the

The desire of Forest Service land managers
to use cutting methods that would deal effectively with stands seriously affected by dwarfmistletoe and spruce budworm has led them

done in recent years.

antithesis of sustained yield.

Sustained yield simply stated is the growing and harvesting of timber supplies in such a
way that they provide an orderly and relatively even flow of timber products over the long
run without depreciation of the soil resources.
It depends on many things including productivity of the land, age-class distribution of the

to increase the area of clearcutting. Partial
cutting methods used in the past in stands
that were seriously infected with dwarfmistle-

toe substantially increased dwarfmistletoe
damage; as a result, a number of recent clearcuttings have had to be made to correct these
situations.

forests, their health and condition, level of
management, and accessibility.

The desire of land managers to use practices that give rather positive assurance that

Clearcutting on the other hand is but one
of several methods used in managing forests
for sustained yield to harvest timber and regenerate the cut area to a new forest. It is one

regeneration efforts will be successful has also

caused them to turn more to clearcutting.
Many of the older partial cuttings did not re-

generate within a reasonable time; the fact

of the best methods to use in certain situations to attain maximum productivity and
hence maintain the annual yield of timber

that they were not restocking adequately was

frequently hidden by the reserve stand of
trees. Experience has taught land managers on

products at a high level.

the Bitterroot National Forest that clearcutting followed by site preparation and planting
offers a sure method to restock quickly.

For example, a forest could be under sustained yield management even though clear-

cutting was the only cutting method used.
Suppose a forest property of 10,000 acres

The Task Force believes, however, that
clearcutting has been overused in recent years.
In many cases, esthetics has received too little

grew trees that required 100 years to mature.
If 100 acres were clearcut and planted each
year, the first clearcut acres would be ready

consideration. It is apparent to us that a preoccupation with timber management objectives - all the way from meeting allowable

to cut again by the time the last acres were
clearcut in the year 100.

cut goals to efficient establishment of regeneration -- has resulted in clearcutting and plant-

The Montana portion of the Bitterroot

ing on some areas that could have been partially cut. This points to a need for a greater

Forest now contains about 750,000 acres of
commercial forest land. As not more than 120
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sensitivity to all values and uses in the planning and conduct of timber management activities, but the public and timber industry
must recognize and be willing to assume the

The size and shape of clearcuts should
be fitted to the landscape to a much greater
extent than they have been in the past.
Water quality, quantity, and timing and
the needs of wildlife for summer range, winter
range, and cover should be given greater con-

added costs.

Recommendations

sideration than they have been in the past in
determining size, shape, and orientation of
any clearcut and the total amount of clearcut-

Do not clearcut where alternative cutting methods are feasible unless clearcutting
must be done to achieve management objectives set forth in the multiple use plan.

ting in any drainage.

Research on alternatives to clearcutting
in the various timber types should be accel-

Areas should be withdrawn from cut-

ting and the allowable cut reduced corre

erated.

spondingly where clearcutting is unacceptable
because of esthetic considerations and where
other cutting methods are not feasible.

Research on controls for dwarfmistletoe and spruce budworm should be accelerated.
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Is Terracing Justified?
seedlings have an extremely poor chance of
becoming established, and nursery-grown
seedlings planted among these competing
plants have little or no chance of survival.
Pinegrass (Calamagrostis rubescens) and elk
sedge (Carex geyeri), where present, provide
the most severe competition to seedlings on
the Bitterroot National Forest. In areas where
either of these species predominate, the land
manager is faced with two alternatives: (1)
where there is a seed source, he can wait for
an adequate stocking of natural seedlings to
become established, which may take several
decades, or (2) he can employ measures to
reduce or eliminate competing vegetation so
that natural seedlings or planted nursery stock

One of the principal objections expressed
to the Task Force was that the practice of terracing results in poor seedling survival, threatens soil stability, lowers the productivity of
the land, and ruins the scenery.
Terracing has been used since 1964 on the
Bitterroot National Forest as one method of
site preparation on clearcut areas primarily to
permit the machine planting of young trees.
Why is Site Preparation Needed?

The stress of drought is one of the most
serious hazards facing a tree seedling during
its first 2 or 3 years of life. This is true wheth-

er it is regenerated naturally or planted.

can become established.

Drought hazard is greatly increased as the
density of competing ground vegetation increases. Similarly, drought hazard is recog-

The benefits of site preparation are clearly

shown by research data8 from the Town

Creek Plantation, Boise National Forest in
Idaho (table 4), where climate and soils are

nized as being critical in conventional agricul-

ture, where one purpose for plowing is to

generally similar to conditions on parts of the
Bitterroot National Forest.

eliminate competing vegetation.

In certain timber types, the growth of

8Dale 0. Hall and James D. Curtis. Planting method
and height growth of ponderosa pine in central Idaho.
USDA Forest Seru., Intermountain Forest and Range
Experiment Station. (In preparation.)

ground vegetation is often greatly stimulated

by removal of the timber stand and by the
fires used to dispose of slash. Natural tree

Table 4. - Effect of site preparation on survival and height growth of
ponderosa pine seedlings in central Idaho
Site preparation
Item
Stripped
None
99
72
2nd-year survival (percent)
42
86
5th-year survival (percent)
2.37
1.61
5th-year height (feet)
5.44
3.54
10th-year height (feet)
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Stripped and
furrowed
97
93
2.31

5.64

Natural seeding following regeneration cutting or fire with proper site preparation usually results in an adequate stand of new trees in
those habitat types where the ground vegeta-

ing of logging slash. Competing vegetation is
scalped off in spots throughout the area. Piled

brush is usually burned. Scarified areas are
not suitable for machine planting, except on
gentle slopes. Regeneration must be by natural seeding or by hand planting with auger,
mattock, or bar. This method can be used following first-stage shelterwood cuts, clearcuts,
and seed-tree cuts. It does not ordinarily cre-

tion under the mature trees is sparse. Many
times, these seedlings are more dense than
they should be for optimum growth; thus,
thinning is required. Such situations often
prevail in the lodgepole pine type. The heavy

ate uniform, artificial-appearing landform patterns (fig. 9).

seedling crop that followed the Sleeping Child

Burn is an example; in many places, more
than 40,000 seedlings per acre became estab-

Stripping. - This is clearing or removing
long strips of competing vegetation by machines, with as little incision as possible into
the natural slope. On slopes over 35 percent,
the outsiope must be limited to that which
can be achieved safely by machinery on sidehills. These strips are approximately on contour along the slope, and create an unnatural
striped pattern. Except on flat areas and gentle slopes, stripping does not permit use of a
planting machine, and planting must be by
hand with auger, mattock, or bar. Inherent in
the concept of stripping is the desire to minimize interruption of the ground-water flow,
disturbance of the soil mantle, disturbance of

lished.

What Site Preparation
Methods Have Been Used?

Where site preparation has been necessary

on the Bitterroot National Forest to reduce
competition from other vegetation, two general methods have been used - burning and
mechanical, or a combination of the two.
Disposal of logging slash by fire may be by
broadcast burning, burning dozer-piled slash,

or burning natural concentrations of slash
(jackpot burning). Broadcast burning of areas
with a ground cover of pinegrass or sedge is

the intervening vegetated strips, and the

generally not an effective site preparation

amount of soil moved downhill. The strips

measure by itself because its effect is to stim-

must be sufficiently wide and free of residual
vegetation to permit establishment of planted

ulate the growth of these plants. Broadcast
burning is not appropriate where a partial cut
has been made or where it is desirable to save
a residual understory of seedlings or young

trees before the competing vegetation seriously encroaches again. Generally, stripping
cannot be used in selection or shelterwood

trees. Burning has another disadvantage in

cutting areas (fig. 10).

that the resulting smoke may contribute to air
pollution.

Terracing. - This is a more drastic clearing
of competing vegetation from slopes by machines than is stripping, and results in a contour bench on which a tree planting machine
can be operated. It is not designed to trap and
hold water, but does improve soil moisture by
holding snowpacks for longer periods. Terracing may also favorably alter the microclimate by reducing soil surface temperatures on
southerly facing slopes. Planting is usually by
machine, but some recent plantings have been

Mechanical site preparation, as used on the

Bitterroot, is of three types: scarification,
stripping, and terracing.9 These are defined as
follows:

Scarification. - The deliberate disturbance
of the forest floor to expose mineral soil, usually done by machine in connection with pil90n occasions, both stripping and terracing have
been preceded by broadcast burning or followed by
jackpot burning where this was considered necessary
to reduce fire hazard to an acceptable level. However, in some situations, stripping or terracing practices break up fuel and disrupt its continuity sufficiently to make burning unnecessary.

done by hand with the auger. Terracing is normally used only following clearcutting. It also

creates an unnatural "stadium" effect, and
has the most "jarring" visual impact of all
methods (fig. 11).
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Figure 9. Area scarified in the process
of windro wing slash on unit
No. 8 of the Two Bear sale,
Darby Ranger District. Slash

us burned in fall of 1968,
and the area was planted to
Douglas-fir and ponderosa
pine in spring of 1969.

Figure 10. Outsloped strips on unit
No. 6, Two Bear sale, Darby
Ranger District. Survival of
planted trees was good.

Figure 11. Terracing which was machine
planted to ponderosa pine in
the spring of 1968. Seedling
survival was excellent.

site preparation to aid in establishing a new
crop of trees. Of this total acreage, 783 acres
were broadcast burned, 7,232 acres were machine scarified or stripped, and 5,113 acres

What Has Been the Success of Various Site
Preparation Methods Used?

The Task Force visited a large number of
plantations in various parts of the Forest; in
addition, it reviewed plantation survival reports. These included plantations made by all
planting methods and site preparation techniques, and included all ages of plantations

were machine terraced.

Tree survival following machine site prep-

aration (scarification, stripping, and terracing) is significantly greater than that following broadcast burning only. In 1968, for example, 2,421 acres were planted on machine-

since 1954.

A review was made of plantation survival
for the years 1954 through 1958; that is, for a

prepared sites. The average survival was 91.8
percent at the end of the first year. Tree survival on 115 acres that received no preparation treatment except broadcast burning was
only 34.6 percent.

period prior to the time the Forest com-

menced stripping and terracing (table 5). The
specific methods of site preparation were not
indicated on all these plantation records; however, no bulldozer stripping or terracing was
involved, and all planting was done by hand,

Why Has Terracing Been Used?

using the planting bar or mattock. Much of

Stripping and terracing both result in rather complete removal of competing vegetation.

the site preparation was by burning. Scarification occurred during both logging and slashpiling operations. Some competing vegetation
was removed by hand scalping around individual trees, and a limited amount of furrowing

Although terracing is the more drastic treatment of the two, it has been considered necessary on steeper slopes for two reasons. In the
first place, bulldozers stripping on such slopes

was done with a plow. This review showed

are in danger of tipping. Secondly, present

that the average survival at the end of the first

planting machines require a relatively level operating surface. Planting by machine has been
desirable because survival of machine-planted

year after planting during the 5-year period
was 65.2 percent on the 655.3 acres of plantations.

seedlings has been consistently higher than
those that were hand planted using mattocks,
and the costs of machine planting have been

During the period fiscal year 1965 through

the first half of fiscal year 1969, a total of
13,129 acres of land received some kind of

consistently lower than the costs of hand
planting. Terracing was adopted on the Bitter-

root National Forest after the success of the
method had been demonstrated in similar sit-

Table 5. -- Plantation survival at end of first
year, Bitterroot National Forest,
for the period 1954-1958
Year

1954
1955
1956
1957
1958
Total

Basis1

Survival

Acres
90.3

Percent

44.0
190.0
151.0
180.0
655.3

uations on the Boise National Forest in Idaho,
where it had been used since 1954 (Curtis and
Coonrod 1961).

The earliest machine plantings on terraces
on the Bitterroot National Forest were done in

71
42
72
40
82

1964. It has proved to be an extremely successful regeneration practice. There can be no

doubt that this method of regeneration does
the job insofar as seedling survival for the first
few years is concerned Results are significant-

ly better than hand planting, using the mattock; however, to date, there has been no significant difference between survival of machine plantations compared with plantations
established by using a hand auger on stripped

65.2

'Survival records were not available for all plantations. These represent the plantations on which records
were kept.
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A review of site preparation expenditures

or terraced sites (tables 6 and 7). Auger planting was first used in 1967, so it is too early to
pass final judgment on the success likely to be
achieved with this method. Auger planting is
best adapted to soils that are relatively free of
rock.

during fiscal year 1968 and part of 1969
shows an average cost of $29.93 per acre for
terracing, compared with $29.13 per acre for
machine scarification and slash piling (including stripping). The cost of broadcast burning,

Table 6. -- Effect of planting method on first-year survival of planted trees, Sula
Ranger District, Bitterroot National Forest, 1962-1968
Method of planting
Planting
year

1961
1962
1963
1964
1965
1966
1967

Mattock
Basis

Survival

Acres
291
886
382
722
334

Percent
49
39
65
43
60

Machine
Survival
Basis

Basis

Auger
Survival

Acres

Percent

Acres

Percent

222
424
647
295

56
81
92
95

280
294

84
96

1,588

85

574

90

Total & wtd.
average sur-

2,615

vival
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Table 7. - Average reforestation costs on the Bitterroot National Forest, based
on fiscal year 1968 and available information for fiscal year 1969

Item
Machine terracing'
Scarification and slash piling2
Broadcast burning
Jackpot burning
Burning dozer piles
Auger or mattock planting
Auger and machine planting4
Machine planting

Basis

Average cost
per acre

Acres
1,505
3,262
2,055
721
1,827
653
1,097
695

Dollars
29.93
29.13
4.44
16.09
3.17
32.55
20.80
19.60

Preceded by broadcast burning in some areas of heavy slash.
2Does not include burning cost.
of trees included.
4Auger planting in conjunction with machine planting.
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which is sometimes used in conjunction with
these treatments, averaged $4.44 per acre during the same period (table 7).

coarse-to-medium-textured soils of the area

A review of the costs of planting during
fiscal year 1968 shows that the average cost
of hand planting was $32.55 per acre, com-

soils on the Boise National Forest for 15 years
with little resulting erosion.

where most of the terracing has been done.

Terracing has been done on a variety of

Are There Longrun Erosion Dangers?

pared with $19.60 per acre for machine planting, excluding site preparation costs (table 7).

There is little evidence of soil erosion.
However, these terraced areas have not been

To summarize, there can be no doubt that
terracing followed by machine planting gives
survival results superior to any other proven
method of planting used on the Bitterroot National Forest. Mechanical scarification has giv-

subjected to rapid snowmelt rates, highintensity rainstorms, a major rain-on-snow
event, or the combination of such events that
led to the 1948 Columbia River Basin floods.
Under similar climatic conditions as occurred
in 1948, there is little doubt that soil erosion
and stream sedimentation would occur from

en superior results over broadcast burning.

Auger planting, using long-rooted stock,
shows considerable promise.

newly terraced areas. The only question is
how much.

Has Terracing Created Erosion
Problems up to This Point?

The deep cutbanks (3 to 5 feet high) of
some of the terraces on the steeper slopes disrupt a portion of the normal subsurface seepage pattern. Water may seep out of the sur-

The Task Force looked carefully for evidence that terracing had added to the erosion
problem at this time. In order to deal with the
heavy slash, rocks, and stumps that exist on

face of the cutbanks instead of percolating
and moving below the surface of the soil. This
situation increases the risk of mass slumping.
There is a strong possibility that the once-in-a-

most logged-over areas, even following broad-

cast burning, a large tractor must be used - a
D-7 class being about the smallest that is capable of moving the slash. The use of such large

lifetime storms could create landslips on
steeper terraced slopes. If such failures occur,
serious stream sedimentation would also re-

tractors has made it necessary to build wider
terraces than required for tree survival alone.
In many instances, soil disturbance covers a
slope distance of 16 to 20 feet from the top

sult. The potential for mass slope failure in
some materials may not be transient. We have
found roads falling from mass erosion several
years after construction on some soil types.

of the cut slope to the bottom of the fill

slope; the net result is that a very large percent of the total slope is occupied by cuts and
fills. They create a raw scar, and there were a
number of places where ruling was evident on
both cut and fill sections of the terraces. Al-

Precipitation falling on the compacted sur-

face of a terrace in fine-textured soils will
puddle the soil and seal soil pores. If overland
flow starts in these areas, erosion and stream
sedimentation could ensue.

though this work was started 6 years ago,
there are few signs of serious erosion on most

of the many terraced areas observed by the
Task Force and a special team of soil and

The risks connected with terracing are intensified by the failure to be discriminating in

watershed experts. Subsequent to our field investigation, one limited area of mass failure oc-

areas selected for treatment. Data regarding
slope, geologic origin of material, hydrologic
processes - including subsurface flow charac-

curred during the late summer of 1969, when
a portion of a terraced slope (perhaps one-half
acre in size) moved downward several feet.
The general absence of serious erosion may be

teristics - and soil mechanics properties should

be obtained before selecting areas to be terraced. Such information is needed to guide
planning. The Task Force could find no evidence that such data were used as a basis for
deciding whether or where to terrace.

attributed to the deep soil profile underlain
by fractured rock and the generally rapid in-

filtration and percolation of water in the
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Figure 12. - This area was terraced and hand plan ted in 1965, with two rows of seedlings on each terrace. Note
difference in growth of the seedling on the right as compared with the one planted next to the
cu tbank.

it had no measurable effect on stored moisture, which is the key factor in tree growth.
There was no evidence that road construction

Is the Longrun Productivity of the Land
Being Impaired by Terracing?

Concern has been expressed that terracing
might seriously reduce the basic long-term fer-

had created any fertility problems.
In one area (fig. 12) the Task Force did ob-

tility of the area treated and also further reduce the timber-producing capacity of the
area by reducing the stored moisture. No information is available upon which to base a
conclusion on this point. The friable surface
(A horizon) of the soil (0 to 12 inches) has
been completely disrupted and cast downslope. On steeper slopes, even the B horizon
may be displaced and the C horizon may be
exposed as the growth medium for the seed-

serve that seedlings planted on the outside
portion of the terrace where the A horizon
was cleared of vegetation and exposed, but
not displaced, grew much more rapidly than
those planted on the inside of the terrace
where the B and C horizons were exposed.
Contrary to this situation, Hall and Curtis1
found that the average height of 12-year-old
trees planted nearer the cut bank was 8.6 feet,
while that of those near the outside of the terO

lings. Research in the Brushy Fork Drainage at

the head of the Lochsa River on the Clearwater National Forest showed that logging

1

road construction disrupted subsurface seep-

°Dale 0. Hall and James D. Curtis. Planting meth-

od and height growth of ponderosa pine in central

age flow in much the same manner as ter-

Idaho. USDA Forest Serv., Intermountain Forest and
Range Exp. Sta. (In preparation.)

racing (but not to the same extent); however,
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Figure 13. - This area was terraced in 1965. The exposed soil is now nearly covered with vegetation, and the
terraces have become much less noticeable from a distance. The area is well stocked with thrifty
young pine seedlings.

race averaged 8.2 feet in the Town Creek

that this is true. In those areas where livestock
were grazing on terraced areas, they were ob-

Plantation on the Boise National Forest. No
conclusion can be drawn as to whether height
growth differences in these two situations can
be ascribed to either moisture or nutrients.
Other instances were observed on the Bitterroot where little or no height differences existed between the outside and inside rows of
seedlings. Numerous studies have shown that
moisture is more controlling in the growth of
conifers than are nutrients. We are unable to
make any further observations about the effects of terracing on the nutrient supply for

served to move over them with comparative
ease. In fact, the terraces seemed to be a favorite place for livestock to move along. The
Task Force saw no evidence that this traffic
was detrimental to seedling survival. Tracks of
both deer and elk were observed in nearly all

terraced areas visited; again, no evidence
could be seen that terraces were severe obstacles to game movement.
What Effect Has Terracing Had on Esthetics?

tree growth.

Newly terraced slopes are jarring to the eye
and present a very unattractive landscape (fig.
12). More public criticism of the practice has

What Effect Has Terracing Had on
Game and Livestock Use?

stemmed from the esthetic considerations

A number of people have expressed concern that terracing has an adverse impact on
the movement of both game and livestock.
Task Force observations found no evidence

than from any alleged ecological effect. Terraces that were constructed 5 to 6 years ago
on the West Fork have now become much less
obvious. Brush and grass have started to cover
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If this is borne out by future experience, it

the cut and fill slopes, and the new trees are
beginning to show. In a few more years, the
terracing will be less obtrusive (fig. 13). Nevertheless, these visual impacts are very real
and - to some degree - permanent.

will no longer be necessary to build a level ter-

race. There is a difference of about 28 cubic
yards of soil per 100 linear feet between a
level terrace and a strip with a 30-percent outslope (assuming a cut into the slope 5 feet
wide). In this case, the incision into the slope
on the upper side of the cut would be approx-

Can the Benefits of Terracing Be
Achieved by Less Drastic Methods?

imately 18 inches less.

Recognizing the advantages of terracing in

terms of both cost and success of regeneration, the Task Force addressed itself to this

One answer to the problem of excessive soil

disturbance probably lies in developing machinery that can do the necessary degree of
competition removal on steep slopes without
creating horizontal trenches; thus, less soil
would be moved. Planting machines capable
of operating on steep sideslopes will also be
necessary if the auger fails. The present practices have been developed to be compatible

question.

There are opportunities for moving less soil

in site preparation work. Actually, only a
strip 4 or 5 feet wide is required to reduce the
competition from pinegrass, in contrast with

the wide strips that seem to be the rule in
present projects. One very important factor in

the terracing type of site preparation is the
actual amount of soil moved. Although not

with existing technology and machinery. Prac-

tices and machinery must be developed that
will serve the needs of the land. The Forest
Service has an active and effective equipment

directly proportional, the more soil moved in
terracing, the higher will be the cost of doing
the work. In turn, the erosion hazard will be
increased and impact will be created on the
subsurface water flow. The more drastic the
terracing, the greater will be dislocation of fertile topsoil and exposure of subsoil; thus, the
esthetic impact will be increased.

In many instances, more soil

development program under which many
pieces of specialized equipment have been de-

signed to accomplish especially difficult or
unusual jobs. Here is a case where technology

and machinery are needed to adapt to the
physical circumstances that are involved in
terracing steep slopes.

is being

moved and deeper cuts are being made than
are necessary. In viewing operations of terracing work in progress, it seemed that the
bulldozer operator did not have an understanding of the objectives or an appreciation
of the other values involved in some cases;
thus, it would be possible to materially reduce
the impact by providing adequate training and
job supervision. Both the operator and his
foreman should understand that the objective
is to make the narrowest possible terrace consistent with safe stability for the bulldozer.

Toward this end, the Bitterroot National
Forest has purchased a scarification machine,
which was developed by the Swedish Forest
Research Institute. The machine makes a se-

ries of disconnected scalped spots; if it per.
forms as expected, it will obviate the need for

stripping in those situations where it can be
used.

In summary, there is a strong justification
for machine removal of competing vegetation

to aid in establishing a new crop of trees. In
some instances, the terracing practices presently employed are more severe than necessary, even with present equipment and technology. While there is little evidence at present of serious soil erosion resulting from the

Terracing has been used in habitat types
where it is not needed; that is, in some areas
where the competition from other vegetation
is not severe.

terracing practice, there is some question

Present indications are that survival ratios
of hand-planted long-rooted stock using the
auger, where suitable soils exist, were about
the same as those for machine-planted stock.

whether newly terraced areas can withstand
such a severe combination of climatic condi-

tions as caused the 1948 floods. There is
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strong evidence that auger planting may elimi-

slopes over 30 percent should be abandoned.

nate much of the need for terraces, although
it will be more costly. No drastic disruption
of the surface on steep slopes should be undertaken until an analysis of the soils and un-

The advice of geologists and soil scientists should be obtained before stripping is
done on slopes over 35 percent to determine
measures necessary to prevent aggravating the
hazard of landslips or soil erosion.

derlying geology is made. A strong need exists
to develop new machinery and technology to

accomplish the needed site preparation on

Contour stripping should not be used
on slopes of more than 55 percent, unless

steep slopes at a reasonable cost, while mini-

mizing soil displacement at the same time.

equipment can be developed that will permit
a smaller incision into the soil mantle.

Mechanical treatment in the form of stripping
or terracing often reduces fire hazard to an ac-

ceptable level; this eliminates the need for

Where esthetics is a controlling factor

slash burning and minimizes air pollution.

and where slopes and other conditions permit,

The present practices of stripping or terracing both result in a pattern that is estheti-

site preparation other than contour stripping
or terracing should be used. This will minimize the visuai impact of horizontal lines as

cally displeasing for several years. The visual
impact, both in initial degree and in the time

viewed from a distance.

required to heai, could be reduced through

Efforts should be intensified to develop
machinery that will do necessary mechanical
scarification with a minimum of soil displacement and planting machines that can operate
on steeper slopes.

careful attention to minimizing soil displacement.
Recommendations

No planting should be done on areas

Any area on which timber stands cannot be satisfactorily regenerated because of
restrictions in site preparation methods
should not be harvested, except to salvage

having dense competitive ground vegetation,

such as pinegrass or elk sedge, unless such
areas can be treated before planting to reduce
this competition.

mortality. Such areas should be recognized in
calculations of allowable cut.

The practice of constructing terraces on
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What About Roads?
with its environment. Although drainage

It has been charged that too many roads
are being built on the Bitterroot National Forest; that they are causing unacceptable physical and visual impacts; that the roads are having an adverse effect on big-game populations;

structures are few, the amount of soil moved

and that they are detrimental to streams,

management needs.

channels, and soil stability.

The Canyon Creek Road was constructed
with a minimum amount of soil movement. It
was well designed and was built to the stand-

during construction and subsequently has
been minor. The road has had no adverse im-

pact on the water resource and is meeting

There are 1,441 miles of permanent roads

on this National Forest. During the past 5
years, about 390 miles of new permanent

ards called for in the specifications. Some
visual impacts of this road are discussed be-

roads were constructed and about 150 miles
of existing roads were reconstructed. In addi-

low.

tion, about 650 miles of temporary roads

Has Road Construction Caused Serious
Hydrologic and Esthetic Impacts?

were built. The Task Force saw portions of
roads constructed during recent years that
could properly be criticized for the reasons
listed above. On the other hand, it is only fair
to note that many of the roads were well con-

Although most of the road network is satisfactory, there are roads and sections of roads
that may properly be criticized. The main haulroad from Sleeping Child Creek to the Black-

structed and cannot be faulted for any of
these reasons.

tail area is one of them. This road was built
to meet requirements for public safety and to

We feel that the new Eight Mile Road on
the Stevensville Ranger District demonstrates
that man's activities can be accommodated to

handle heavy logging traffic. During construc-

tion there were fill failures because fill material exceeded the natural angle of repose.
Excess material blasted from the road rightof-way was sidecast. Some of it reached the

the environment with a minimum impact.
First, it fills a need for access to the area to
permit resource development and management. Second, its location and construction
take into account the characteristics of the

stream, causing damage to the channel.
Road development in the Gilbert Creek area

various local landforms. Third, it is constructed to meet, but not exceed, specifications and

has set the stage for potentially serious erosion problems. The soil is derived from disintegrated granite. It is highly susceptible to accelerated sheet erosion, but less so to mass
failures. The width of the main access road,
by actual measurement, exceeded the design
width by about 50 percent in 64 places; this

standards and to cause only minimum disturbance to the surrounding area.

The Two Bear Road, a rather narrow,
single-lane, outsloped road, is another exampie of a well-stabilized road that harmonizes
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resulted in unnecessary soil disturbance and

would not have noticeably intruded on the

added construction and stabilization ex-

landscape.

penses. Drainage structures were inadequate
for the grade and soil conditions. Because of
the nature of the soil, it will be extremely difficult, if not virtually impossible, to stabilize
some of the cuts and fills. Accelerated erosion
may be a problem for years.

Although the Canyon Creek Road, west of
Hamilton, was well constructed in most respects, the construction of the ascending portion on the west face of the main valley did
not take full account of esthetic impacts. Under certain lighting conditions, the straight
line across the mountain face caused by road
cuts and fills presents a substantial visual im-

On the St. Mary's sale area, we noted a situation that would have had less adverse visual

impact had either the road location or the

pact when viewed from the Bitterroot Valley.
Vegetation will cover most of these slopes and
will greatly reduce the visual impact in time.

boundary of the cutting areas been different.
One clearcut unit was traversed by two closely spaced system roads and a switchback, all

readily visible from the Valley. Had the

In 1968, the Forest Supervisor took steps to
speed up revegetation through application of

switchback been located in an uncut area and
the access road situated at or near the lower
cutting boundary, thereby allowing the uncut
timber to provide natural screening, the road

In the opinion of the Task Force, it would

seed, fertilizer, and mulch with a hydroseeder.
have been possible to reduce the visual impact

of this road by varying the grade to take ad-

Figure 14. - McCalla Creek sale area as seen from the St. Mary's access road. The number of roads is excessive
for logging this area. They are unsightly and represent unnecessary soil disturbance.
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vantage of more natural cover, and by em-

little question that most of the sediment

ploying such practices as the use of an asphalt
emulsion to tone down the contrasting colors

reaching stream channels originates from logging roads. Logging activity per se contributes
relatively little sediment. The chief sediment
source are roads located so that they disrupt or
infringe upon natural drainage channels (Packer 1967). Some of these have been built on

of exposed rocks on cut slopes. All of these
practices would, of course, have substantially
increased the cost of the road and represented
a public investment in natural beauty.
The concern over this "scar," as expressed

the Bitterroot National Forest and have created serious problems in a few areas.

by some local citizens, suggests that everything physical about a road can be satisfactory and yet the road may be unacceptable if

Throughout the Forest, there were many
improperly installed culverts and unstabilized
cuts and fills. Research and experience show
that damage to soil and water can be largely
prevented by conscientious application of specific guides for design, location, construction,
and maintenance of forest roads (Packer and
Christensen 1964).

it is judged to have marred the landscape.

The density of roads associated with various harvesting methods was a major consider-

ation of the Task Force review. Some of the
clearcut units visible from the Bitterroot Valley, as well as those in the side drainages,
would have been much less obtrusive had

Research shows that sedimentation rates
increase rapidly after an area is developed

there been fewer roads (fig. 14).

The Gilbert Creek sale typifies a situation

where too many roads were built. On one
jammer- and cat-logged slope, there were 12
temporary roads (fig. 15) across the face.
Timber volumes were relatively light, and the
same area could have been harvested using
half as many roads by requiring longer skidding distances.

The reaction of people to what they view
is extremely varied. Some residents of the Bit-

terroot Valley have strongly stated the only
thing they will accept is no sign of man's activity on the visible mountain slopes. Others
have objected specifically to the visual impact
of roads, which is usually most noticeable due

to the raw earth exposed by cuts and fills or
the number of roads. Still others see roads
in a more favorable light, recognizing them as
a necessity for resource development, fire protection, pleasure driving, and providing means
of rapid access for such activities as hunting.
The Task Force believes that there are some
areas where esthetics and other environmental
considerations are so critical that no roading

should be done. But, in most cases, a minimum road system - well located and well
constructed - can provide access without ad-

Figure 15. - Excessive density of temporary roads is
displeasing to the viewer. The potential
erosion and sedimentation hazards have
been unduly increased on this site. The
soil here is derived from disintegrated
granite of the Idaho Batholith. (Gilbert

versely affecting natural beauty.

Our observations and research data available from reasonably related situations leave

Creek sale area.)
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with roads. Utilizing known appropriate stabilization methods as soon as possible following

to the orderly development and management
of the many resources on any National Forest. However, preceding the development of a
road access program, a decision must be made
as to the type of management appropriate for

construction is extremely important (Bethlahmy and Kidd 1967; also'1).

The Task Force found that quality of road
construction in terms of impact on the land,
appearance, and adherence to design standards was far better on roads constructed using

each specific area. This decision must be
based on the best available resource data and

the full awareness of the capability of the
land to accommodate the proposed activities.
Accordingly, some areas may be designated as

Forest Service crews or contracted by the
Forest Service than it was on roads constructed by the timber purchaser. This is not neces-

roadless, some will require only minimum
roading, and others will necessitate an extensive transportation system.

sarily a reflection on the road construction
ability of the timber purchaser. He is often
given only a staked centerline as a guide to
which he is to build the road, while the road

Roads usually have a more immediate and

oftentimes more permanent impact on the
landscape than other resource management

contractor is required to build a road to strict
specifications marked on the ground by full
construction staking. The time spent supervising and inspecting a contract road job has
been much greater than that spent in the same

activities. The goal of quality road construc-

tion is to build roads that are in harmony
with the environment, require the movement
of a minimum amount of soil and, at the same
time, provide safe transportation for people.
Such roads must also serve the desired man-

activities on a road built by a timber purchaser. We believe the disparity between the
two different approaches should be resolved
and that more emphasis should be given to locating, designing, staking, and inspecting of
roads built by timber purchasers.

agement objectives.

In essence, the answer to the road problem
lies in directly relating the transportation plan

to the multiple use plan to a greater degree
than is being done today. As a first step, it is

Deterioration of streams, watersheds, and
scenery can be a slow process of attrition that
eventually adds up to serious damage. In this
sense, the scattered examples of road-caused
damage are reason for concern. Moreover,
some of the impacts are extremely long lasting; for example, roads that seriously disrupt
scenic quality or stream channels. A stream

necessary to identify those areas where other
resource considerations, such as esthetics and
wildlife, require modified road locations and,
in some cases, no roads. These constraints and
use patterns must become part of multiple use
plans.

that has been scoured by sediment - even

Criteria for the location of road systems in
these situations and criteria of acceptability in
road design and construction standards must

though not seriously gouged - takes decades
to heal. From this point of view, we are concerned. Though the damage to date has not
been great, we believe it urgent to develop a
higher level of quality control in roadbuilding.

be spelled out in most explicit terms. The
skills of the engineer, soil scientist, hydrologist, geologist, and landscape architect must

be combined and utilized to a degree not

What Needs To Be Done?

yet achieved.

As a basic premise, it is quite obvious that
a coordinated transportation plan is essential

More carefully laid plans, alone, will not
achieve the objective. Tighter supervision of
construction and maintenance operations is

"W. F. Megahan and W. J. Kidd. Effects of logging
and logging roads on erosion and sediment deposition

also necessary. Such inadequate supervision as

has occurred in the past has been largely an

from steep terrain. USDA Forest Seru., Intermountam Forest and Range Experiment Station. (In prep-

outgrowth of the imbalance between the
work to be done and the manpower available.

aration.)
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will be kept open for the permanent system
and which may be closed for various lengths
of time to meet specific management objectives. The temporary roads should be closed
or obliterated after they have served the purpose for which they were constructed. They
should be restored to a natural condition by

The answer to the construction problem,
therefore, requires a threefold change, assuming that the need for the road and the location of the road have been carefully consid-

ered in multiple use planning. First, there
must be sufficient manpower available to provide close supervision of all road construction.

planting grass, trees, or wildlife browse.

Second, all personnel involved in road construction need to be thoroughly schooled in

Preplanning for both system roads and

the environmental aspects of their work.

temporary roads should include determining
the method and timing of closures. Erosion
control measures to be taken prior to closure
should be prescribed at the same time. Total
impact on wildlife, public needs, fire control,

Third, all personnel must be held strictly accountable for meeting environmental requirements.

Types of Roads

and all resources should be fully explored
through involvement of concerned agencies

In a broad sense, there are two distinct
types of road: system roads and temporary

and the public before system roads are closed
temporarily.

roads.

System roads are those constructed as part
of the permanent transportation system need-

Can More Existing Roads Be Used
at Their Present Standard?

ed to meet all resource management objectives. They are built to the standards determined by the resource needs. Construction

The American tradition involves continual
upgrading and relocation of roads in the inter-

may be by the Forest Service, by private con-

ests of speed and safety. If environmental

tractor, or by the timber operator. They receive periodic maintenance and are open to
the public under almost all situations. Some
system roads may be closed for periods of

needs are to be met, such upgrading must be
kept within bounds on the National Forests.
A careful analysis should precede any deci-

sion to upgrade or rebuild an existing road.
The values to be gained must be carefully
weighed against such things as the visual impact of new scars and potential for increased
erosion associated with road construction
(Packer 1967). At times, it may be more prudent to adapt the resource management of an
area to an existing stable road system than it
would be to change the road to handle in-

time and reopened when they are again needed to serve management purposes.
Temporary roads may be necessary to harvest parts of a particular sale or to permit construction of a powerline. Most often, they are
low-standard roads built to serve timber man-

agement needs on a specific sale. They are
kept open only for the life of the sale and are
then closed or obliterated after treatment to
prevent erosion.

creased volumes of traffic (fig. 16).

The Cow Creek Road is a case in point. It
has recently been restaked for reconstruction.
The Task Force questions whether the values
to be gained are worth the appearance impact

Can More Roads Be Closed?

The answer to this is "yes." During the
5-year period, 1965-69, the Forest closed or
obliterated about 95 miles of temporary road.
The Bitterroot Forest has recently stepped up

caused by reopening road scars that have

largely healed over.

the closure rate - a move which the Task

What Is the Relation Between
Logging Systems and Roads?

Force endorses because there are many more
miles of existing temporary road that should
be closed or obliterated. An in-depth analysis
must be made at the time transportation planning is being done to determine which roads

There is a definite relationship between the

number of roads people can see and the

amount of concern they have about roads. An
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intensive road network might be acceptable, if

bility, or stream quality are critical considerations. The interrelation between the resource
base, the transportation system, the silvicultural system, and the logging system must be

needed, under some partial cutting system;
however, the same road system would be
much less acceptable if the roads were visible
within clearcuts. In either case, acceptability

thoroughly known and analyzed to achieve

would be based upon the requirement that

the objective of quality land management.

the road construction didn't aggravate watershed problems. Predetermining the silvicultural method to be used offers many opportunities for planning a transportation system

It appears that fewer roads should be built.

One obvious solution would be to require
longer yarding or skidding distances with existing logging systems, thus eliminating some

that takes advantage of the natural features

roads. The process should be carried a step

and vegetal cover to reduce adverse visual impact.

further by developing logging systems that require even fewer roads.

Some logging systems require a greater
density of roads than others. For example,
jammer logging with roads spaced 400 feet
apart may be acceptable in some areas, but

Reducing the miles of main access roads
would undoubtedly make less timber available
for harvest. However, the number of roads, es-

totally unacceptable where esthetics, soil sta-

pecially temporary roads, can be reduced

Figure 16. - A stabilized old road on the Piquett Creek Experimental Area, Darby, Montana, which is well
fitted to the topography.
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Figure 17. - An example of improper slash disposal along the main access road in the White Stallion area. It
creates a fire hazard, is unsightly, and has not been used advantageously for controlling erosion and
sediment movement. (Since this photo was taken in the summer of 1969, the slash has been windrowed at the toe of the fill.)

the specific location. The first of these is only
acceptable in certain situations.

without serious effect on the amount of timber to be harvested. When road mileage is reduced, logging costs may increase.

The key to better roadside slash disposal

Is There a Need for Better
Roadside Cleanup?

lies in preplanning the method to be used. Major importance should be placed on hazard reduction, erosion control, and appearance.

Along too many roads, we saw slash result-

ing from right-of-way clearing that had not
been properly disposed of. Failure to dispose

In summary, the opportunities for reducing the visual impact include reducing the

of this slash along most system roads is totally

number of roads, better fitting of roads to the
lands, taking advantage of natural screening
(fig. 18), establishing stabilizing vegetation on
cuts and fills as rapidly as possible, providing
more flexibility in standards to take advant-

unacceptable from the standpoint of maintaining a pleasing environment (fig. 17). In
addition, it can create a major fire or insect
hazard.

age of unusual situations, better roadside

The Task Force saw two acceptable ways
of handling road construction slash: (1) windrowing and/or compacting slash neatly adjacent to the toe of the fill slope; (2) complete
removal of the slash through burning or by
moving it to areas where it is not an esthetic
or fire control problem. Each of these meth-

cleanup, and involvement of landscape architects in the planning stage of road projects.
Have Roads Had an Adverse
Impact on Big Game?

There is no factual evidence available upon
which to base any conclusion concerning the

ods is acceptable when it is appropriate to
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Figure 18. - A partially-cut stand with a high density of roads. This illustrates how natural screening reduces
the adverse impact of roads on scenic values.

Accelerate present efforts to reduce the

effect that roads in the Bitterroot have had on

number of roads to a minimum, consistent
with reasonable management of the various

big game.

Roads do make hunting access easier. Hunting success has remained at a good level. We
saw big-game tracks along roads and considerable evidence of browsing in clearcuts.

resources.

Do not reconstruct existing roads that
are usable, have become stabilized, and are in
harmony with the environment, except where
necessary to correct unsafe traffic conditions
that cannot be handled in another manner.

Recommendations

Increase supervision and inspection to insure that all roads are built according to plan.

1. Utilize the services of landscape architects, soil scientists, geologists, and watershed
experts, as well as engineers, in planning and
constructing road systems.

Improve the quality of slash disposal
along roads.
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What Effects Have
Management Practices
Had on Watersheds?
and forested soils are less subject to freezing.
Despite variations in types of vegetation, vegetal cover is the key to soil stability on sloping
lands. It binds the soil in place, promotes infiltration, dissipates raindrop energy, develops
porosity, and enriches the surface soil.

How Does a Watershed Function?

The relation between forests and water is
complex because it is influenced by the age,

condition, and type of forest; the type,
amount, and seasonal distribution of precipi-

tation and other climatic factors; and soils,

Every watershed has developed through
the interaction of such natural processes as
rock weathering, soil development, erosion,
and biotic succession, all of which are influenced by climate. Man's activities can have a
pronounced effect on the hydrologic proc-

geology, and topography. When water falls on
a forest, some of it is intercepted by the vege-

tation, some evaporates, and the remainder
reaches the soil. The forest floor cushions the
impact of falling rain; it also intercepts a
portion - which evaporates. The remainder infiltrates into the soil or flows off over the sur-

esses and their functioning on a land area. By

his actions, he can accelerate erosion, or he
can control it using proper treatments. Likewise, he can increase streamfiow or he can
retard it.

face. The latter process is minimal in a welldeveloped forest. After water enters the soil
mantle, some is returned to the atmosphere
by evaporation or transpiration. Some may
move rapidly through the soil and contribute

What Are the General Watershed
Characteristics on the
Bitterroot National Forest?

quickly to streamfiow and part may move
through the soil and rock mantle to become
ground-water flow to streams, or enter deep

Three broad types of geologic materials

ground-water aquifers.

occur on the Bitterroot National Forest. Soils
derived from these types differ distinctly in
behavioral characteristics. Intermixing of these
formations also occurs.
Soils derived from rocks of the Belt series
include those that usually are resistant to erosion because of coarse fractions, good gradation, moderate texture, and their occurrence
on generally moderate topography. Soils derived from the Idaho Batholith (decomposed
granite) are coarse textured, permeable, high
in structural strength but extremely low in cohesive strength; therefore, they are highly sus-

Watersheds convert large amounts of rain

and snow to streamflow. For example, on
those parts of the Bitterroot National Forest
where 24 inches of precipitation annually
reach the soil, 1 acre would receive 2,719
tons. In the safe and orderly disposition of
such huge quantities of water, every piece of
land performs an important hydrologic function.
Forests play a key role in regulating water
yields. Interception and transpiration reduce
the net amount of water converted to streamflow. Snowmelt is usually retarded by shade,

ceptible to surface erosion and occasional
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mass slumping. Soils derived from volcanic
rocks, which occupy small areas on this National Forest, are fine textured, often low in
permeability, and lower in structural strength
than those soils derived from the other two
groups of rock, but are highly cohesive. They
are more subject to mass failure than the other
two groups. Soils derived from volcanic rocks
and the Batholith formation occupy about 80
percent of the Forest and are less stable than
soils derived from Belt series rocks. Management on soils derived from granite and volcanic rocks must be conducted carefully.

climatic factors, a reasonable and probably
conservative estimate of transpiration by forests on the Bitterroot National Forest is about
12 inches per year. If, for any reason, this
transpirational draft is suddenly nullified (as
by cutting or burning), a significant increase

in soil water available for streamflow or
ground water will result.
Have Wildfire and Logging
Affected Water Yields?

"Streamfiow has greatly declined on the
Sleeping Child in recent years, and we believe
it is directly attributable to clearcut logging in
the area . . . This has drastically affected our
water, especially our irrigation water last July

Elevations on this Forest range from 3,168
feet in the valley to 10,131 feet at the summit
of Trapper Peak. Slopes range from gentle to
precipitous; most of the forested areas have
gentle-to-steep gradients.

and August" asserted a rancher on Sleeping
Child Creek. Another rancher stated: "Nature
previously controlled the runoff and regulated
it naturally. Now the water is coming down in

The East Fork and West Fork form the
main Bitterroot River at their confluence

the early spring at the least desirable time."
(The Missoulian, November 6, 1969, page

south of Darby. Numerous smaller creeks are
important tributaries to these major streams

10, titled "Ranchers Fear Watershed Destruc-

tion.")

Precipitation data for the forested mountainous areas are scarce. The long-term average annual precipitation for valley stations at
Hamilton is 12.22 inches; at Darby, for the
18-year period (1951-68), 16.10 inches; and
at Sula, for the same period, 16.33 inches.
Precipitation increases in the mountains to
the east and west of the Bitterroot Valley,
and ranges in the mountains from about 30 to

No streamfiow data are available for Sleep-

ing Child Creek, but the statements above
prompted an examination of streamfiow data
available for a nearby major drainage.

The East Fork of the Bitterroot River
drains a watershed of about 244,000 acres
above the gaging station that was relocated
near Conner in 1956. Prior to 1960, activities
affecting forest cover in this watershed were
minor. From 1951 until 1960, only 133 acres

40 inches annually At Gibbons Pass, the average annual precipitation was 34.78 Pinches for
the period 1955-66.

were clearcut, and wildfire burned only 73
acres; thus forest cover was reduced on only
0.08 percent of the area during this period.
During the next 8 years, 4,634 acres were

The probability of frequent major storms
is less on the Bitterroot National Forest than
in many other areas of the Western United
States because weather patterns are different.
However, this area is not immune to the kind
of storms or combination of climatic events
that caused the 1948 Columbia River Basin
flood and inflicted substantial damage on Rye

clearcut and 19,419 acres were burned. From
the standpoint of vegetation removal, the fires
can be likened to clearcutting. Thus, the total

area denuded of forests from 1951 through
1968 was 24,259 acres (about 10 percent of
the total drainage), of which 24,053 acres

Creek.

were denuded since 1959.
Precipitation data were available from only
four stations, although they are not truly representative of the basin as a whole; one (Gibbons Pass) is a high elevation station, the others
are valley stations. Two periods were selected

Many forest species are common to the
Bitterroot National Forest. Both trees and
understory vegetation transpire large amounts

of water. Although transpiration varies by
species, stand age, availability of water, and
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Table 8. - Average precipitation and streamfiow by months and periods for the
East Fork of the Bitterroot River
Months (by water year)
Station

Total

Period

Oct.

Nov.

Dec.

Jan.

Feb.

lIar.

Apr.

May

June

July

Aug.

Sept.

PRECIPITATION (in inches1
Gibbons Pass

1957-61
1962.68

2.88
2.33

3.80
3.39

3.17
3.93

2.68
4.67

3.38
2.95

3.53
2.75

3.99
3.74

3.49
3.49

2.31
3.68

1.18
0.80

1.21
1.70

2.20
2.13

33.82
35.56

Conner

1957-61
1962-68

1.41
1.47

1.61
1.16

1.34
1.50

1.00
1.61

1.31
0.87

1.15
0.80

1.35
1.34

2.15
1.43

1.27
2.83

0.56
0.55

1.04
0.90

1.56
1.60

15.75
16.06

Darby

1957-61
1962-68

1.43
1.33

1.76
1.45

1.37
1.61

0.85
1.63

1.24
0.76

0.96
0.88

1.48
1.19

1.76
1.41

1.32
2.44

0.45
0.45

0.75
1.10

1.50
1.54

14.87
15.79

Sula

1957-61
1962-68

1.25
1.43

1.60
1.28

1.16
1.55

0.64
1.15

0.96
0.80

1.15
0.89

1.37
1.52

2.60
2.25

2.04
2.81

0.83
0.75

1.30
1.43

1.53
1.30

16.43
17.16

1957-61
1962-68

1.74
1.64

2.19
1.82

1.76
2.15

1.29
2.26

1.72
1.34

1.70
1.33

2.05
1.95

250

1.74
2.94

0.76
0.64

1.08
1.28

1.70
1.64

20.23
21.13

1957-61
1962-68

6,454
7,017

5,958
6,310

5,348
6,156

56,486
73,557

13,820
21,351

5,752
8.983

Average

2.14

TOTAL RUNOFF (in acre feet)
4,850
5,163

4,688
5,543

6,528
6,354

11,118
14,928

54,786
55,921

6,130
7,483

181,918
218,766

to compare runoff before and after appreciable cutting and burning - 1957-61 and 196268. The streamfiow and precipitation data are

drainage, the apparent substantial 56-percent
increase in August discharge is hard to mini-

summarized in table 8.12

To repeat, the evidence indicates that logging and wildfire have not resulted in a de-

mize.

The following comparisons can be made
from table 8 about the precipitation in this
locality: (1) It is significantly greater in the
mountains than in the valley; (2) July and

crease in streamflow from the East Fork
drainage. To the contrary, substantially increased streamflow has resulted, particularly
in the summer months when demands for irrigation water are greatest and minimum flow is
needed to sustain the fish population.

August are the driest months; and (3) precipitation varies by months and years. The period

1962-68 was slightly wetter (0.9 inch) than
the period 1957-61.

These results are not unexpected. Results
of 39 watershed studies made throughout the

Except for March, the average monthly
streamfiow was greater during the period

world to determine the effects of imposed
treatments on water yields were reviewed by

1962-68 than during the period 1957-61. No
statistical tests of significance of these differences in streamfiow have been completed;
however, it is not unreasonable to believe that
the increased runoff in June, July, August,

Hibbert (1966). Those studies permit two
generalizations: The reduction of forest cover

increases water yields; and water yield response to treatments is highly variable. Although no such studies have been conducted

and September is significant. The fact that
greater discharges did occur during these 4
months for a 7-year period appears to refute
contentions that summer flows have been
diminished. Despite our inability to analyze

in the immediate vicinity of the Bitterroot
National Forest, three studies in the Rocky
Mountain area are pertinent.

Packer (1962) reported that the water
equivalent of the snowpack increased 4.2

for statistical significance the effects of the re-

moval of forest cover on streamfiow in this

inches as the density of the forest canopy on
the Priest River Experimental Forest in Idaho

'2Data obtained from the US. Geological Survey,

was reduced from 100 percent to zero in

U. S. Weather Bureau, and Soil Conservation Service.
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clearcuts and natural openings. Hoover and
Leaf (1966) reported that strip clearcuttings

Has Water Quality Been Impaired
by Land Management Practices?

of 39 percent of the forested area of the

Some citizens of the Bitterroot Valley have
claimed that forest practices have caused accelerated erosion, altered the timing and volumes of streamfiow, and increased sedimentation in the stream channels - all to the detriment of water users in the Valley. Although
isolated instances were pinpointed as contrib-

714-acre Fool Creek drainage in Colorado
caused an average increase in annual runoff of
about 25 percent. Most of this increased runoff occurred in the months of May and June.
However, some of the increase occurred dur-

ing the late summer months. They also re-

ported that results from 1,224 sampling
points, located in pairs of cut and uncut

utory to the problems and not in keeping

strips, showed an average of 4 inches more
water equivalent in the snowpack in clearcut
strips. Rich (1968) reported that clearcutting

with desirable practices, the Task Force could
not verify that wide-scale watershed deterioration has occurred.

approximately one-sixth of the 900-acre West
Fork watershed in the ponderosa pine type in
Arizona resulted in a small but significant increase in water yields.

First, it must be clearly understood hydrologic processes are natural dynamic phenomena that constantly shape the earth's topography. Therefore, there is always a normal rate of
erosion and sedimentation. The principal point
in question is whether abnormal and intolerable increases in sedimentation have resulted
from management practices on the Forest.

One additional point should be made. The

concentration of acreage in the East Fork
drainage from which forest cover was removed by fire or logging probably accounts

for the apparent substantial increases in

The degree of acceptable change in hydro-

logic processes must first be established to

streamfiow. Had the same total denuded acreage consisted of small areas dispersed rather
uniformly throughout the entire drainage, it is

provide a sound and unbiased basis for subsequent judgments. To set acceptable limits of
change in hydrologic functioning, it is necessary to have long-term records that cover the
full range of conditions common to the area.
However, we had to rely on skilled observations and scientific judgments in our assessment because of the paucity of such records.

doubtful that the increases in streamfiow
would have been as great. This conclusion is
based on the following known principles: (1)
Evaporation rates differ at different elevations
and on various aspects; (2) streamfiow from

numerous tributaries would be desynchronized; and (3) opportunities for soil water to

Sediment data were not available from the

percolate into deep aquifers would be greater

East Fork of the Bitterroot River for either

if such denuded areas were dispersed more

the 1956-61 or 1962-68 periods. Thus, we are
unable to draw any conclusion about the effects of burns and logging on water quality in
that drainage.
Rye Creek and Sleeping Child Creek, both

widely.

The Task Force believes the cutting and
fire that reduced transpiration was responsible for the increased water discharge. The
slight increase in precipitation during the sec-

large and adjacent drainages, have substantially different situations resulting from their

ond period (0.9 inch) is not sufficient to
account for the increased flow - even if all of
it were converted to streamfiow without any
loss. We are unable to extrapolate these observations to the Sleeping Child Creek because
no hydrologic data are available for that area.

past history of fire and logging.

Rye Creek has a long history of logging.
When much of the private land in the upper
drainage was logged, the practices employed
resulted in greatly increased runoff that de-

We can only speculate that a proportionate
reduction of forest cover in that drainage
would increase streamfiow and that the in-

radation, and led to downstream sedimen-

crease would extend in part into late summer.

tation. Sedimentation in Rye Creek has been

stroyed channel stability, induced channel deg-
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these trenches, but the present vegetal cover
should preclude further damage.

further aggravated by erosion attributed to
the destruction of the protective vegetation
by the catastrophic Sleeping Child Fire and

It has been claimed that there have been
excessive and damaging discharges of sediment and streamflow from Sleeping Child
Creek, especially in 1966, as a result of fire
and cutting. This situation, which differs substantially from that in Rye Creek, can be divided into three parts: the upper creek; the
lower creek inside the National Forest bound-

road construction and extensive salvage opera-

tions following the fire. Substantial sediment

deposition has occurred in Rye Creek (fig.
19), approximately 1.5 miles outside the Sleeping Child Burn (Section 23, T3N, R19W).

Within the Sleeping Child Burn, that portion drained by Rye Creek shows some erosion and soil movement. One of the most serious occurrences of erosion was traced directly

aries; and the lower creek outside the National
Forest boundaries.

to a skidtrail. Metal gully check dams had
been installed; their capacities were filled, and

The upper creek. - The Sleeping Child fire

grass was establishing itself on the sediment
deposits. Contour trenching had been done on
portions of the burn to stabilize the denuded
slopes. Sediment had partially filled some of

occurred in 1961 and burned about 8,000
acres in the headwaters of that drainage. Regrowth of vegetal cover was well underway
within a few years. Watershed management,

Figure 19. - Sediment deposited in a low gradient segment of the channel of Rye Creek (Sec. 23, T3N, Ri 9W).
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soils, engineering, and hydrology specialists
carefully examined the channel at and above
the junction of the Sleeping Child Creek road

and the spur road to Sleeping Child Hot
Springs (Section 7, T4N, R19W). No sediment

deposits were observed in the channel; perhaps more significant, there was no abrasion
of the profuse growth of moss and lichens
that covered the numerous boulders in the
channel. If damaging sediment emanates from
the Sleeping Child drainage, as claimed, it
originates from sources below this point.

The lower creek inside the National
Forest. - The Two Bear timber sale (in a
Figure 20. - Blasted rock spoil material from the
White Stallion road immediately above
was allowed to enter and partially block

the channel of Sleeping Child Creek
(Sec: 7, T4N, R19W).

lower tributary to Sleeping Child Creek) com-

menced in 1965; of the 2,810 acres in the
total sale area, only 88 acres were clearcut in
1965. Overwood removal was done on 200

acres, and 128 acres were clearcut in 1966,
mostly after peak flow that year. In 1967,
126 acres were clearcut. Thus, 342 acres were
clearcut of a total of 2,810 acres over a 3-year

period - about 12 percent of the sale area.
The Task Force feels that some increased
streamfiow could have resulted from logging
but not of damaging proportions. A close examination of the drainage revealed no evidence of serious erosion.
The Blacktail timber sale area in another
lower tributary of Sleeping Child Creek was

also examined. It comprises a total area of
2,487 acres. In 1967, when operations commenced, a shelterwood cut was made on 75
acres; overwood removal was done on 421
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acres; and clearcutting was done on 765 acres.

In 1968, overstory removal was done on 80
acres, and 43 acres were clearcut. This entire
sale required the construction of 17 miles of

main roads and 20.9 miles of temporary

roads - an average road density of 9.74 miles
of road per square mile. The important point
is that this timber sale could not have affected

runoff in 1966, as the cutting didn't start
until the next year.

At the time of our field inspections, we
were unable to verify any effects on streamflow, nor could we establish positive evidence
of increased sedimentation. Moreover, turbidity measurements of streamfiow in Sleeping
Child Creek in May and early June of 1968
showed extremely low amounts of suspended
sediment - well within drinking water standards. Nevertheless, a followup survey should

be made to determine whether significant
amounts of sediment may originate later from
this area.
Downstream from the junction of the Sleep-

ing Child Creek road and the spur road to
Sleeping Child Hot Springs, the new road
that was constructed in 1966 takes off from
the Sleeping Child Creek road (Section 7,
T4N, R19W) leading to the Blacktail Point
area. It climbs a steep slope in a narrow ravine. Rock blasting was necessary at one

Figure 21. - The partial failure of the White Stallion road fill on such a steep slope contributes sediment to the
Sleeping Child Creek channel immediately below the road (Sec. 7, T4N, R19W).

point, and the excavated material was sidecast
on a slope the gradient of which exceeded the
angle of repose. Much of the blasted material
came to rest in the stream directly below (fig.
20); more was added to the stream as fill fail-

edge of the road during maintenance can go
directly into the stream.
Despite these sediment sources and their
contributions, the lower stream channel of

ure developed (fig. 21). Consequently, road
construction activities for a distance of about
0.25 mile contributed a substantial but unknown quantity of sediment to Sleeping Child
Creek. Until the sidecast and fill material is

boundary is typical of mountain streams and
hasn't been seriously damaged. The occasional

Sleeping Child Creek within the Forest
small pockets of sediment observed in the
channel between the end of the Sleeping
Child Creek road and the Forest boundary fall
far short of indicating major watershed deterioration.

stabilized, it will constitute a sediment source.

One of two actions - either end hauling of
the excavated material or construction of a retaining wall - would have prevented this sediment problem.

The lower creek outside the National
Forest. - Beginning about the Forest boundary and extending to the confluence with the

Further downstream a short segment of

Bitterroot River, the channel of Sleeping

the channel appears to have been changed be-

Child Creek is very different than that above.
Within the National Forest, the channel is in
fairly stable rock material. Below, it consists
of unstable alluvium. Moreover, the channel
below has been severely abused. For example,
we saw places where banks have sloughed off
as a result of trampling by cattle.

cause of old road construction. Still further
downstream, toward the forest boundary, two
short sections of the channel bank are undercutting and sloughing. Near the forest boundary, the road parallels and encroaches so close

to the channel in a few places that sediment
eroded from the road surface or bladed to the
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As a consequence of such abuse and the
inherent instability of the channel itself, the

physically sidecast into it, but also where road
drainage flows directly into it.

high flows in Sleeping Child Creek have done

Only recently have any turbidity measurements13 been made on streams in which the

severe damage below the National Forest
boundary.
Total flow from the Sleeping Child drain-

water quality is alleged to have been impaired,
or in whose drainage considerable logging has
been done. Turbidity measurements on water
samples collected on different dates from different streams of the Bitterroot National Forest are shown in tables 9 and 10.

age has undoubtedly increased somewhat
because of fire and logging. The peak flow
may have been higher for this reason also. It is

our belief, however, that the stream damage
below the National Forest boundary would
have occurred regardless of what was done
above because of the abuse this part of the

Turbidity measurements were taken using
water samples collected from Beaver Creek

channel has taken.

One private irrigation ditch was observed
to contain substantial sediment. This is not

'3Turbidity may be expressed either as the American Public Health Association Turbidity Unit or the
Jackson Turbidity Unit. As determined aild reported
herein, the expression "parts per million of silica" is
synonymous with the American Public Health Association Turbidity Unit.

surprising, in view of the location of the ditch
immediately at the toe of a section of road fill

slope where sediment could not only be

Table 9. - Streamfiow turbidity in Sleeping Child Creek at seven
sampling points on two dates in 1967
Dates
Sampling points

5/8/67

5/23/67

Si02 (p.p.m.)
4.70
8.45
28.00

Above Hot Springs Crk.
Confluence Hot Springs Crk.
Below Hot Springs Crk.
Confluence Two Bear Crk.
Confluence Blacktail Crk.

14.50

8.45
36.80
16.80
17.50

At Forest boundary
At Bitterroot River

23.50
41.40

Table 10. - Streamfiow turbidity in Sleeping Child Creek at four
sampling points on four dates in 1968
Dates

Sampling points
Above Cold Springs Crk.
Below Two Bear Crk.
At Forest Boundary

At mouth

5/1/68

5/16/68
5/28/68
Si02 (p.p.m.)

0.90

1.13

.85
.90
1.80

.55
.75
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2.10

2.10
.90

1.13
2.10

6/4/68
0.90
.85
1.75
2.05

White Stallion Road contain narrow sections,

and Little Boulder Creek on the West Fork
Ranger District. For the four samples from
Beaver Creek, these were as follows (in parts
per million of silica): 5/2/68, 8.0; 5/9/68,
5.9; 5/21/68, 4.65; and 6/5/68, 3.5. For the

often on points, that encroach the stream
channels. As a result, graded material occa-

sionally has been sidecast into streams or
swales during maintenance. Such practices
have caused sedimentation in a number of instances. More care during maintenance operations would greatly reduce this problem. On
some portions of these old roads, widening,
improvement of drainage facilities, and even
surfacing would also be beneficial in preventing erosion or prohibiting sediment from entering streams. Roads constructed in the future must not crowd streams; where possible,
adequate buffer strips of vegetation must be
preserved between the road and stream to filter out any sediment originating on the road.

samples from Little Boulder Creek, these were:

5/2/68, 0.65; 5/9/68, 2.45; 5/21/68, 1.85;
and 6/5/68, 1.75.
Samples collected from Bertie Lord Creek
arid Cameron Creek on the Sula Ranger Dis-

trict had turbidities (in parts per million of
silica) that ranged from a high of 8.5 to a low
of 1.5 for weekly or 10-day samplings from
April 15 to July 2, 1968.
These data permit several observations. In
1967, the upper Sleeping Child drainage carried little suspended matter on the sampling

Channel stability and sedimentation in Rye
Creek and Sleeping Child Creek present con-

dates. The turbidity contained in the Hot
Springs Creek was high, and could be traced
to a road as its source. The turbidity in Blacktail Creek was also high, and was also attrib-

trasting situations. The Rye Creek channel
was seriously damaged many years ago; it continues to abrade and discharge large amounts

uted to road construction. Turbidity of the

of sediment. The upper reach of Sleeping

water increased beyond the Forest boundary
as the streamfiow passed through private agricultural land.

Child Creek is stable. The lower part shows
scouring and degradation. Sediment has been
added to the channel by the sidecasting of
material and the failure of a fill slope on the
White Stallion Road. This fill slope should be
stabilized. On sections of the road adjacent to
the stream, some sediment has been added to
the channel either by erosion or road grading
operations. During the spring peak flow in

In 1968, turbidity measurements at all
sampling points on Sleeping Child Creek on
the four sampling dates were extremely low
(table 10) - well within established drinking

water standards (five turbidity units). The
streams on the West Fork and Sula Ranger
Districts in 1968 exhibited similar high quality
when the measurements were taken.

1967, turbidity in Sleeping Child Creek, while

production - that is, the coarse particles that
move along the bottom of the channel - may
be by far the most important consideration
from the standpoint of channel abrasion, reservoir sedimentation, and the clogging of irri-

higher than desirable, was not excessive. In
1968, turbidity was extremely low. A small
amount of erosion and sedimentation is normal. Although some sediment now can be
observed in the channel of Sleeping Child
Creek, the Task Force does not believe that
water quality has been permanently impaired

gation facilities where direct diversion is prac-

by Forest Service practices.

The bedload fraction of total sediment

ticed. Unfortunately, no measurements of it

Has the Burning of Slash Affected
Soil Fertility and Erodibility?

have been made.

Another activity closely related to the subject of maintaining high water quality is road
maintenance. There are many miles of wellconstructed and well-maintained roads on the

Bitterroot National Forest. However, the
roads on lower Sleeping Child Creek, Rye

In evaluating the effects of forest practices
on water quality, the Task Force considered
the effects of clearcutting and burning on soil
nutrients. No studies of this sort have been
conducted in the immediate locality, but per-

Creek, Chaffin Creek, Gilbert Creek, and the

tinent studies in other areas merit review.
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The burning of forest slash usually reduces

DeByle tested the degree of water repel-

the amount of organic matter on the forest
floor and in the soil - the amount of reduc-

lency of soils on forty 10-acre plots before and

after the prescribed burning of slash in the
same area. Less than one-third of the soil
samples tested were difficult to wet, and the

tion depending upon the severity of the burn.
Tarrant (1956) ranked the intensity of burning by surface area following broadcast burning of slash on several clearcuts as: unburned
area, 47.1 percent; lightly burned, 46.9 percent; severely burned, 2.8 percent; and rock,
3.2 percent. Dyrness and Youngberg (1957)
reported very similar findings: unburned, 47.3
percent; lightly burned, 44.7 percent; and severely burned, 8.0 percent.

occurrence of water repellency in those soils
was sporadic. He concluded that wettability

was more closely related to soil depth and
aspect than to burning.

Based on the available evidence, the Task
Force feels that there is probably little or no
harmful effect on soil fertility or soil erodibility from disposing of slash by broadcast

Research has consistently shown that the
burning of slash increases soil pH, or lowers
soil acidity. Light burns often increase soil
nitrogen; severe burns may result in a decrease
in soil nitrogen because of the destruction of
soil organic matter.
Burning of slash also increases the amount
of available phosphorus, magnesium, calcium,
and potassium. Whether these nutrient ele-

burning.

Has Serious Erosion Resulted From
Roadbuilding, Logging, Fire, or Other Causes?

Slash disposal, site preparation, and road
construction and maintenance practices have

caused soil movement and sedimentation
problems ranging from minor to potentially
hazardous in a few instances, on the Bitterroot
National Forest. However, it must be clearly
recognized that soil disturbance or movement
onsite, per se, does not necessarily contribute
to watershed damage. Just as a farmer tills his
land to prepare a seedbed, so is it necessary, at
times, that mineral soil be exposed to regenerate forests. Soil disturbance becomes a matter
to be reckoned with when site productivity is
significantly impaired or when offsite values or
facilities are damaged.

ments enhance the fertility of the soil and
benefit the growth of young seedlings depends upon how quickly young seedlings are

established and the degree of leaching that
takes place in the soil profile. If excessive
leaching occurs, soil fertility can be depleted

and the chemical content of water flowing
from such an area could possibly be altered.
Packer and DeByle'4 have reported preliminary results of a study in Montana to determine the effects of clearcutting and burning slash on soils derived from the Belt series.
Erosion plots on logged-burned sites did not
produce overland flow or sediment during the

Viewing the total area of the Forest and
the wide-scale operations underway, these
practices have had adverse hydrologic impacts

in only a few areas. Nevertheless, these few
examples of poorly executed practices war-

spring snowmelt period, either in 1968 or
1969. However, some overland flow and some

rant corrective action. If the practices that

sediment were produced by rainstorms falling on the wet soil mantles in June of each
year. Packer concluded, tentatively, that serious damage is not likely to occur from storm

caused the damage are permitted to continue,
in time the aggregate effects of such practices
will become serious.

In the Blacktail sale area, two recently

runoff and erosion following prescribed broad-

logged units were visited twice: first in June

cast slash burning on soils derived from the

1969, again in August 1969. On one unit,
slash was piled by bulldozer without proper
regard for slope gradient and seepage zones.

Belt series rocks on gentle topography. Similar

results might be expected on a portion of the
Bitterroot National Forest under comparable

The slash was not burned because a portion of

climatic events.

Forest Service funds was frozen by the Administration in its efforts to curb inflation.

'4Personal communication, February 17, 1970.
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Figure 22. Area on which slash was dozer-piled downslope. A serious erosion hazard now exists.

steep slope (about 50 percent), too steep on
which to operate a slash-piling dozer on the
contour, as evidenced by the sidling dozer
tracks on the more gentle upper slopes. Ulti-

When these funds were later released, weather
conditions prevented burning the slash when

planned. The area was planted to ponderosa

pine in 1969. During the visit in June the
Task Force speculated that erosion or mass
movement of soil might occur in swales that
were unprotected. The following week, rain
commenced and continued for several days.
Upon revisiting the area in August we found
our speculations had materialized. Sheet and
rill erosion and soil slumping had begun to
develop under the impact of the June rains.
Sediment had moved into the channel of an
intermittent stream below the road. Buffer
strips of vegetation or the continuous windrowing of slash could have largely prevented
or eliminated this problem. Careful attention
must be given to swales or ephemeral drain-

mately, all the slash was dozer piled downslope

at the bottom of the clearcut for future burning, and the slope was virtually bared (fig. 22).
Within the first year, despite the surface detention storage created by the sidling slippage of
the dozer, overland flow coupled with subsur-

face seepage have eroded rills and shallow
gullies and deposited sediment on the logging

debris piled at the toe of the slope (fig. 23).
Broadcast burning the slash on this area would
not have created such an erosion problem.

A substantial portion of the logging on the
Bitterroot National Forest is done by tractor
skidding. Many of the areas have been logged
in this manner without noticeable damage to
the forest floor and surface soil. Usually, the
skidtrails are well dispersed, and water bars

ages that may be activated into moist or flowing channels when forest cover is removed.

The other nearby logged unit is a more se-

rious erosion situation. It has a moderately
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Figure 23. - Dozer-piled slash at the bottom of slope, partially covered the first year by soil eroded from the
slope above.

are constructed promptly following logging. A
few instances were observed on the east side
of the Forest, however, where repeated down-

serious. Locally, there are serious instances;
wide-scale, "No." Potentially hazardous situa-

hill skidding in the same trails had channelized water that had started to erode gullies.
Some of these skidtrails terminated on roads
that received the brunt of both the waterflow

slash-piling, roadbuilding, and some mechanical site preparation practices.

tions have been caused by downhill-dozer

Recommendations

and eroded soil. Although not commonly

Initiate systematic soil, water, and cli-

observed, this practice is not only damaging
to the site but also taxes the stability of the
road prism and drainage facilities. One instance of skidding in an intermittent stream
channel was observed. These examples of undesirable practices are contrary to existing
standards, and represent lapses in quality control. However, in those instances where these
poor skidding practices were used, erosion

matic data inventories as rapidly as manpower

and funds can be made available in keeping
with Regional priorities to provide more information for resource management planning.

Conduct investigations to determine
size of areas and proportions of drainages that

can be logged during a given period of time
without creating adverse hydrologic impacts.

control structures had been installed. The prac-

tice of dispersing skidtrails and constructing
water bars immediately following logging

Conduct a reevaluation of present salvage and rehabilitation practices following

should be rigorously observed.

major wildfires.

Our review of certain roads showed that
subsurface hydrology is often altered, drainage facilities are sometimes inadequate, and
potential erosion hazards are created.

Modify or change bulldozer slash disposal operations on steep slopes to reduce the
soil disturbance that results from continuous
downhill piling of slash.

The answer to the question "Has serious
erosion resulted from roadbuilding, logging,

Where downhill skidding is permitted
on tractor-logging sales, require dispersed

fire, or other causes?" is a qualified "No."
The qualification revolves about the word

skidding of logs and secure compliance with
water-barring requirements.

60

What About Allowable Cut
and Sustained Yield?
indicate little promise of their becoming commercially valuable for many years. Thus, there
is no need for consideration of these types in
the management plan."

A number of questions have been raised relating to the allowable timber cut and the sustained yield capacity of the Bitterroot Nation-

al Forest. Some of the questions to be an-

swered are: Why has the allowable cut changed

erly answer these questions, a review of past
management plans and the trend in allowable
cuts is in order.

The bark beetle infestations that occurred
between 1920 and 1930 were also mentioned
in the 1941 plan: "The kill averages 30 percent of the original stand of mature ponderosa pine throughout the working circle. The
kill in mature lodgepole pine averages 65 percent in the Bitterroot Valley as a whole."

What Allowable Cuts15 Have Previous
Management Plans Established?

In 1946, the plan was amended to increase
the cut of ponderosa pine to 10 million board
feet.

over the years? Is the present allowable cut
within the sustained yield capacity? Is ponderosa pine being overcut? Does the allowable
cut adequately consider other uses? To prop-

The earliest timber management plan was
really a preliminary statement of policy that
was approved September 14, 1922. It was
based on a very sketchy timber inventory and
divided the Forest into the Bitterroot Valley
and Upper Bitterroot Valley with a combined

The next timber management plan was prepared in 1954 and approved in 1957. The in-

ventory information used in the 1941 plan
was updated and used in this plan, which established the following allowable cuts:

allowable cut of 66 million board feet per

Million board feet

year, consisting principally of ponderosa pine
for sawtimber and lodgepole pine for railroad

Ponderosa pine

ties.

The next plan, which was approved on
September 29, 1941, dealt only with ponderosa pine and set the annual allowable cut at
7.5 million board feet. As stated in the plan:

"The present use of and demand for lodge-

(species)
Douglas-fir, larch and

12

spruce (types)
Lodgepole pine (type)

14

Total

35 (70,000 cords)
61

pole pine and Douglas-fir timber is such as to

In 1962, a new plan was approved for the
period 1962-1972. It was based on a timber

'5Allowable cut is the maximum amount of timber that may be cut within a unit of National Forest
lands by years or other periods of time.

management inventory made during the 1958-
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1960 field seasons and established the fol-

Secretary of Agriculture Freeman to review

lowing allowable cuts:

all plans for the Magruder Corridor. This committee recommended that functional developRegen-

Timber Type
Ponderosa pine
Douglas-fir and larch
Engelmann spruce
Subalpine fir
Lodgepole, whitebark
and limber pine
Total

ment plans be held in abeyance until a more
intensive multiple use plan for the area could
be completed. Secretary Freeman accepted
this recommendation. The Magruder portion
of the allowable cut was then withdrawn by

Inter-

eration mediate
Cut'6
Cut
Total
----Million board feet--15.0
0.3
15.3
19.0
1.0
20.0
7.0
.1
7.1
1.0
.1
1.1
2.0

.5

2.5

44.0

2.0

46.0

decision of the Forest Supervisor pending
completion of the full multiple use plan.

Beginning in 1968, the adjusted allowable
cut for the Montana portion of the Bitterroot
National Forest was established as follows:
Regen- Inter- Saleration mediate vage

What Allowable Cut Does the Present
Timber Management Plan Establish?

Type

Total

cut'8 Total

Ponderosa pine
18.3
Douglas-fir, larch 18.9
Engelmann spruce,
subalpine fir
8.1
Lodgepole pine,
white bark and
limber pine
5.0
Total

50.3

1.0

1.8

53.1

A new inventory is scheduled for 1972. A few

tana were also recognized in the revised allowable cuts that were only in effect during 1966
and 1967, as follows:

Ponderosa pine
Douglas-fir - larch
Engelmann spruce and
subalpine fir
Lodgepole pine,
whitebark
and limber pine

cut18

----Million board fee t----

The plan for the period 1966-1972 incorporated 173,366 acres in the Magruder Block
of Idaho and 54,331 acres on the west side of
the Bitterroot in Montana that was declassified and withdrawn from the Selway Bitterroot Primitive Area by order of the Secretary
of Agriculture on January 11, 1963. Additional timber inventory information was collected in the Magruder Block and used together with the 1958-1960 data on the Montana portion of the Forest. The changes created by the 1961 Sleeping Child Fire in Mon-

Type

cut17

observations and clarifying statements are
needed for understanding of management
plans and their operation.

Regeneration Cut
Million board feet
22.5
25.8

Each planning period stands on its own.
Overcuts and undercuts are not carried forward from one plan to the next. Plans are generally revised at 10-year intervals.

8.7

'7Material from trees below 11 inches d.b.h. is
not included.
'8These figures represent the amount of such material as the planner feels will be reasonable to harvest under the market projections at the time of the
plan. The intermediate cuttings (thinnings) generally
result in increased net growth of the residual stands
and the salvage cuts harvest dead or dying trees that
would otherwise be lost. It is, therefore, in the interest of good forestry to harvest as much as possible in
these categories; thus exceeding the allowable cut in
them is not only permissible, but desirable.

6.0

63.0

In 1967 an independent committee headed
by Dr. George Selke was commissioned by
'6Any cutting intended to encourage or facilitate
regeneration or make regeneration possible.
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Figure 24. - Cross sections of two 5-inch lodgepole pine trees. The left tree was 17 years old, and the right
one 117 years. Species differ in their capacity to recover after being suppressed. In most cases,
however, small old trees are poor growing stock.

Allowable cut in the Northern Region of
the Forest Service is determined for the individual timber types over the entire working

feasible and good management to utilize trees
as small as 9 inches in diameter breast height
for sawtimber. For this reason, the actual aver-

circle. This is then broken down by simple
percentage calculations to give an approximate yield for each species within the type.
This volume is used as a guide by the land

age volume of usable sawtimber per acre is
greater than that shown in the present plan.

In the multiple use plans for this Forest,
the District Rangers have defined zones along
important roads, lakes, and streams in which
recreation and esthetics are key values. These

manager to prevent large imbalances between

species in the harvest, but it is not intended - nor should it be regarded - as a rigid

zones are called Water or Travel influence

control.

zones and contain 47,500 acres of commercial
quality timber. Because it will be necessary to
modify timber management practices to pro-

Most mature timber stands contain some
trees that have been suppressed by their more

tect the esthetic and recreation values, the
Forest Supervisor recognized that it would
not be possible to harvest or grow as much

thrifty neighbors for so long that they are
stunted and do not have the capacity to respond significantly to release (fig. 24). Hence,

mature timber stands contain old trees of

timber in these zones as on comparable areas
in the general forest zone. Therefore, the allowable cut of all species as calculated in the
1966 plan was reduced by 1.4 million board
feet annually.

both large and small diameters. The sawtimber volumes, on which the present allowable
cut is based, include only those trees 11 inches
or more in diameter at breast height. It is now
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What Has Been the Trend
in Allowable Cut?
Since the first crude estimates of desirable
timber cutting levels on the Bitterroot Nation-

pine have been reasonably consistent, ranging
from 10 to 13 million board feet per year.'9

Because of the imponderables and unknowns involved, the calculation of allowable
cut is not and cannot be an exact science. To
guard against prolongation of errors rising out
of uncertainty, the Forest Service recalculates
the allowable cut on each working circle every
10 years, or more often.

al Forest in 1922, more and more attention
has been devoted to the calculation of allowable cut. The periodic calculations over the
years have produced varying answers, depend-

ing not only on the calculation procedure
used but also on a number of other factors.
The area considered to represent the tim-

Has the Sawtimber Allowable Cut Been
Overcut During the Period 1966 to 1972?
The answer is "yes."
During fiscal years 1966 through 1969, the

ber growing base is an important one. As
pointed out, lodgepole pine and Douglas-fir
were not regarded to have any market future
at one time. Today both are important indus-

Forest reported a total cut of 263.8 million

trial species.

board feet: 29.0 million board feet came from
trees under 11 inches in diameter and 2.8 million board feet from salvage of dead trees and

Level of forestry is another factor. For example, the high degree of success now being
achieved with tree planting permits a higher
level of cutting than formerly when the regen-

thinning (table 12). The net amount to be
charged against the sawtimber allowable cut is

232.0 million board feet. (This is called the
"regulated cut"). The allowable cut of green
timber over 11 inches in diameter for this
4-year period, as stated in the plan, is 226.6
million board feet. The figures indicate that
there has been a slight overcut (5.4 million

eration period was longer. Thinning operations accomplish the same result.

Changing utilization standards, likewise,
tend to permit a higher level of cut than formerly. At one time ponderosa pine and lodge-

pole pine trees 11 inches in diameter and

board feet) during the first 4 years of the

larger were classed as sawtimber. The minimum for most of the other softwood trees in
this area was 13 inches. Today, in response to

present plan period.

The volume sold is the only real control
that the Forest Service has over the amount

the fact that wood-using plants are taking

cut because most timber sales cover periods of
2 to 5 years. This amount of time is essential

smaller logs, the minimum sawtimber diameter for all softwood species is 9 inches.

to allow operators to build roads in advance
and harvest the timber in accordance with

On the other hand, the growing priorities
being given recreation, esthetics, and watershed values on certain areas tend to reduce
the amount of timber available for cutting.
The factors increasing the availability of
timber appear to have more than offset the
factors tending to reduce the allowable cut.
Nevertheless, as table 11 shows, the overall
trend of allowable cut of all species combined
has not been raised considerably because of

market needs and weather. It permits advanced planning and flexibility of operations.
If a good year is anticipated, an operator may
plan to increase the harvest from sales under

contract; when demand for his product decreases, he can curtail operations. This obviously makes annual control of harvest impractical. Nevertheless, final control records of the

working circle are based on cut volumes because the actual amounts can be charged to
the various categories of regulated and unregulated cut only after the material is scaled.

improved utilization, etc. In fact, the estimated

allowable cut in 1966 was lower than in
1957. This suggests that the yield capabilities
assumed in the 1966 plan are not out of line
with the levels assumed in earlier years.

19A more complete discussion of the allowable
cut estimates for ponderosa pine and the method of
allowable cut calculation is contained in Appendix

Since 1946, when the 1941 plan was revised, the allowable cut estimates for ponderosa

III.
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Table 11. - Comparison of Bitterroot Working Circle inventories and plans
Item

1922

Commercial forest land
By types:2
Ponderosa pine
Douglas-fir - larch
Engelmann spruce and
subalpine fir
Lodgepole pine and
white bark

Year of Plan
1962
1957
1941
AREA IN PLAN (M acres)
709.3
118.9
580.7

118.9

118.9

Total

1966'
748.9

139.8
132.6

134.0
210.7

137.9
211.9

4.8

67.3

73.5

290.7

284.9

313.2

567.9

696.9

736.5

VOLUME OF INVENTORY (MMBF)
Species:3

Ponderosa pine
Douglas-fir - larch
Engelmann spruce and
subalpine fir
Lodgepole pine and
other

Total

1,176.9
1,240.9

565.0
179.8

518.4
334.2

815.7
1,570.6

859.7
1,517.0

105.0

1.7

23.1

811.8

982.5

35.6

261.6

288.2

911.3

3,459.7

3,647.4

2,368.5

4,891.3

746.5

ALLOWABLE CUT (MMBF)
All species

7.5

66.0

475

Ponderosa pine

46.0
11.4

53.1

679

6686

140
160
140
100-120

119
136
124
8 113

61.0
12.0

13.0

GROWTH (BF/acre/year)
65

Sawtimber

45-80

ROTATION AGE (Years)

Types:
Ponderosa pine
Douglas-fir
Engelmann spruce
Lodgepole pine

150
150
120
100

6lncrement as measured during past 10 years

tana portion only.
2Does not include nonstocked areas.
3Ponderosa pine includes trees 11 inches diameter

(P.A.I.).

7The weighted average of the culmination of mean
annual increment on all sites based on International
-inch log rule. Five years have been added for regen-

breast height. Other species in the 1922 and 1941
plans include trees over 13 inches.
4lncreased to 10.0 MMBF in 1946.
5Mean annual increment - no average given.

eration following cutting.
8Same as 7except based on cubic-foot volume.
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Table 12. - Actual and Allowable Cut on Montana Portion of Bitterroot
National Forest, fiscal years 1966-1969
Fiscal
Year

Total

Actual Cut
Unregulated'
IntermeUnder 11
diate
and
inches
salvage

1966
1967
1968
1969

69.4
58.3
64.5
71.6

7.6
6.4
7.1
7.9

Total

263.8

29.0

Regulated

Allowable
Cut

.5
.6

61.3
50.7
56.9
63.1

63.0
63.0
50.3
50.3

2.8

232.0

226.6

Million board feet
0.5
1.2

'Material not included in the allowable cut.

Since the volume of timber sold during the
period 1966-1969 was 12.0 million board feet
less than the volume cut, it appears little adjustment will be needed in the remaining years

The correct allocation to ponderosa pine
should be as follows: Total cut from ponderosa pine type is 18.4 million board feet; 64.1
percent is ponderosa pine. Allowable cut of
ponderosa pine species from the ponderosa
pine type is 11.8 million board feet.

of the plan period other than to keep the
amount sold close to the allowable cut.

Insect epidemics, disease, blowdown, and
fires affect the priority or need for sales and

Total cut from the Douglas-fir type is 20.6
million board feet. The Douglas-fir type has
7.91 percent ponderosa pine. Allowable cut
of ponderosa pine from the Douglas-fir type is
1.6 million board feet.

are often of greater importance in determining where and when to cut than maintenance of a rigid schedule of sales by type or
species. Current and past examples of such
overriding needs in the Northern Region of
the Forest Service are the salvage of white
pine dying from blister rust and beetle attack
in the National Forests of north Idaho, the
salvage of beetle-killed Engelmann spruce on
the Flathead National Forest, and the salvage
of fire-killed material on the Sleeping Child

pine for the two types as calculated above, a
total of 13 4 million board feet of material
over 11 inches diameter breast height is indicated. This is further adjusted to 13.0 million board feet to take care of the management modifications in the water and travel in-

Burn.

fluence zones.

Adding the allowable cut of ponderosa

The Forest sold 74.5 million board feet of
ponderosa pine in the period 1966 through
1969. About 12 percent of the timber actu-

Is the Ponderosa Pine Element of the
Allowable Cut Being Overcut?
The answer is "yes."

ally cut will come from unregulated material.
This indicates that the timber sold from areas
in the allowable cut calculation amounted to
about 65.4 million board feet during a 4-year
period - 7.4 million board feet above the allowable cut of 58 million. The overage should

The Bitterroot National Forest misinterpreted the fact that the allowable cut is the
volume to cut by type. The calculation in the
management plan is correct for the ponderosa
pine type. Likewise, the Douglas-fir type contains some ponderosa pine that must be con-

sidered when allocating the total allowable

be compensated for by a reduction of this
amount in ponderosa pine sales during the

cut to individual species.

next few years.
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Two checks were made in the 1966 Timber

What Is the Growth Potential and Sustained
Yield2° Capacity of the Montana Portion of
the Bitterroot Working Circle?

Plan to get an idea of the sustained yield
potential. The more conservative of these

Several checks were made that provide a
good indication of the yield we can reason-

show volumes by species for various ages and
sites in fully stocked stands. Recognizing that

checks involved the use of yield tables that

ably expect from the Bitterroot National

these yields may not be possible over an entire National Forest, the planners used 70 percent of normal as reasonable and attainable.
On this basis, the check showed a potential
annual yield for the Montana portion of the
Forest of 60 million board feet of sawtimber

Forest.

We can start with a look at what the Forest

is growing now. A large percentage of the
present timber stands are mature or overmature. In these stands, the mature trees are gen-

and 11.2 million cubic feet of material in

erally growing slowly, and there is a steady
attrition as the older or less vigorous trees suc-

trees 5 to 11 inches in diameter.

cumb to old age, disease, and/or insects. The

At the request of the Task Force, several
stands in the Bitterroot that originated from
clearcuts made during the period 1900-1910
were measured. One such stand, which is lo-

net growth in many of these stands is near
zero, or at least, far below potential. Other
younger stands are either greatly overstocked
or understocked. In the overstocked stands,
the individual crop trees grow slowly because
of crowding; in the understocked stands, the
growth may be rapid in the individual trees,

cated within the Lick Creek experimental area,

is a 320-acre tract that was clearcut in 1906.
This tract now has a mixed stand of ponderosa
and Douglas-fir, which was thinned in 196263. The stand has a volume of 5,028 board
feet per acre, and is presently growing at 489
board feet per acre per year.

but the number of trees over which the

growth can be accumulated is below the capacity of the site. Net growth will increase if
the old growth stands are converted to thrifty
young stands and if the current manageable
young stands are treated so as to bring stock-

The rate of growth in the past 10 years of
this stand was projected to get an approximation of final yield.

ing near optimum.

This stand is expected to have a total yield
of 25,000 board feet per acre at 100 years of
age in the year 2010 if it is commercially
thinned in 1985. If these estimates are correct, annual increment for the entire life of
the stand will be 250 board feet per acre.

During the 1958-60 inventory, trees on the

sample plots were measured to determine
their growth rate; the recently dead trees were
recorded. This information indicated the following: that the current gross growth among
the sawtimber trees on the commercial forest
of the Montana portion of the Bitterroot National Forest averages about 53 million board

A similar stand in Cow Creek that was established after clearcutting between 1900 and

feet annually, and that the annual mortality
averages about 7 million board feet. This re-

1910 now has 6,222 board feet per acre, of
which 5,143 board feet are Douglas-fir. This
stand was thinned in 1962-63 and shows a

sults in a net growth of about 46 million
board feet in sawtimber trees at the present
time. In addition, the inventory shows an

growth of 359 board feet per acre per year for
the past 10 years. If the stand is commercially

average annual net growth in pole-size trees of
6.1 million cubic feet.

thinned in 1983, it will yield 27,554 board
feet per acre at 109 years of age in the year
2013. The mean annual growth throughout
the rotation will then average 253 board feet

20The Multiple Use-Sustained Yield Act of June
12, 1960 defines sustained yield as follows: sustained
yield means the achievement and maintenance in perpetuity of a high-level annual or regular periodic output of the various renewable resources of the National Forests without impairment of the productivity of

per acre.

It can be argued that the projected growth
for the next 40 years is optimistic and does

the land.
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not take into account possible losses from in-

As multiple use plans are refined, manage-

sects, disease, and fire. This may be true.

ment objectives for other uses come to the
forefront and increased importance is put on

On the other hand, these stands would have
had a higher volume today if they had been

other values, such as esthetics. Timber growing and harvesting may then need to be modified or restricted on certain areas. This is why

regenerated promptly after cutting and thinned
at an early age, rather than at 55 years of age.

timber management plans are revised each

A growth plot was remeasured in Grey-

decade to incorporate new knowledge of tim-

horse Creek in a 65-year-old stand of ponderosa pine and Douglas-fir that originated after

ber growth, levels of management, and restraints that may be needed to fully integrate

clearcutting and burning about 1905. This
plot shows a current growth per acre of 335
board feet per year. Trees on the plot were

timber growing with other resource use.

The present plan recognizes the need for

also thinned in the early 1960's.

modified management on two kinds of areas.
Excluded from the allowable cut are 688 acres
of occupancy sites, such as campgrounds. On
47,500 timbered acres in water and travel influence zones, rotations have been lengthened;
thus reducing yield.

One partially cut stand, which contains
mature volume, was also measured in the
former Lick Creek Experimental Forest. This
stand had been partially cut on two occasions;
it is currently growing at a rate of 254 board
feet per acre per year - 164 board feet of the
254 is on the old-growth reserve trees.

Additional areas will be placed in these categories following the 1972 inventory. Identifi-

cation of three other types of areas may also
reduce timber production: where extremely

All of these sites are classed as "medium,"
ranging in height growth from 50 to 65 feet at
50 years of age. Actual growth rate of these

erosive soils may preclude roadbuilding; where
watershed considerations will require keeping

stands is far above those used to calculate

old growth for a longer period over a portion
of a drainage; and where the need to provide
escape cover for big game may require keeping
a portion of mature and overmature stands for
a longer period than good timber growing practice might warrant. All of these will affect the
yield in the new Timber Management Plan.

allowable cut in the Tabular Method shown in
Appendix III.

The Task Force recognizes there is no precise way of predicting the yield from a forest

any more than there is a precise way for a
farmer to predict the yield he will harvest
from a field of grain at the time he does the

At the same time, compensating factors

plowing. However, these checks do indicate
that the present allowable cut is reasonable well within the sustained yield capacity of the
Montana portion of the Bitterroot National

exist that may offset these restrictions; namely, increased growth rates due to cutting oldgrowth stands and thinning young stands plus
improved utilization of dead and small-sized

Forest.

materials. Furthermore, only half of the

It should be stressed again that allowable
cuts are recalculated each decade. New data

lodgepole acreage of saplings and poles was in-

cluded in the base for determining allowable
cut in the 1966 plan. Inclusion of additional
acreage in this type would substantially raise
the allowable cut of lodgepole pine.

and inventories and changing values are incor-

porated. Since allowable cuts are projected
for the entire rotation of 100 to 140 years,
the updating every 10 years should generally
assure little need for drastic change from one

How Adequate Is the Present
Timber Growing Effort?

decade to the next.
Does the Allowable Cut Established
Adequately Consider Other Uses?

Several questions arose in the Task Force
review. Is the timber growing effort keeping
pace with harvesting? Is the backlog of un-

The answer is "no."
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Approximately 9,000 acres of young stands

stocked acres being planted? Are young

have been thinned in the past 5 years, but
there is an estimated need to precommercially thin 3,500 acres annually. Therefore,

stands being thinned to increase their growth?

In other words, what is the present level of
management that is so vital if we are to maintain or increase the sustained yield of timber
and timber products?

accomplishment in thinning only meets half
of the goal. In addition, 3,000 acres of young
sawtimber and pole stands should be commer-

About 2,500 acres per year are being clearcut; all of this acreage will require site prepar-

cially thinned every year. Only 710 acres of

ation to prepare the ground for a new crop,
and much of this acreage must be planted. In
addition, there is a 4,900-acre backlog of unstocked areas in burns and old cutovers suit-

5 years.

such timber have been thinned in the past
Almost 30,000 acres of young stands have
been treated to remove sources of mistletoe
infection.

able for planting.

In summary, the Bitterroot National Forest needs funds for a greatly expanded thinning program if it is to increase the growth
rate on young stands. Some increase in plant-

Since 1965, site preparation has been accomplished on about 3,000 acres per year.
Thus, it would appear that site preparation is

ing is needed to pick up a backlog of nonstocked burned acres and plantation failures

keeping pace with current needs. However, we
know that the backlog of areas needing treatment still exists. The above figures do not pre-

of years past.

cisely tell the whole story since site prepara-

Recommendations

tion is done in connection with some seed
tree and shelterwood cuttings.

Reduce timber sales in the ponderosa
pine type for the balance of the present timber management plan period to bring the cut
in line with the approved allowable cut.
Update present multiple use plans be-

Planting since 1965 has just about equaled
the area clearcut: 10,067 acres were planted
from 1965 through the first half of fiscal year
1969 and 10,926 acres were reported as clear-

fore 1972, indicating by timber compart-

cut.

ments the extent to which coordination with
watershed, recreation, wildlife, and other uses
will affect timber production.
Expand timber cultural efforts, particu-

During this same period, 25,773 acres were

reported as naturally stocked with trees.
Much of this newly stocked acreage lies within the area burned by the Sleeping Child Fire.

larly thinning, to accelerate the growth of

It appears that the Bitterroot Forest is pretty
well keeping pace with current planting and
reforestation needs, but it is making little
headway to reduce the backlog of older areas.

young timber. An increase in financing
throughout the Region would be required to
accomplish this.
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What Challenges Do Wildlife,
Esthetics, Recreation, and
Livestock Pose for
Timber Management?
The Task Force recognized that the wildlife and fish resources on the Bitterroot National Forest are important components of
the total multiple use picture; further, that
their management is closely related to and influenced by other resource uses and activities.
It also recognized that the Montana Fish and
Game Department plays an important role
in the management of the wildlife and fisheries. Accordingly, a first step in studying this
question was to request advice from that Department. This request was made on June 27
to Mr. Walter V. Everin, District Supervisor,
Montana Fish & Game Department, at Mis-

This question has been treated to some ex-

tent within other sections of the report as
they related to the subject matter under discussion. However, we believe it merits further
consideration and elaboration.
Has the Big-Game Population Increased or
Decreased as a Result of Clearcutting
and/or Roadbuilding?2'

The effect of clearcutting on wildlife is de-

batable, but certainly the amount of forage
for big game and livestock has been increased.
Small clearcuts increase forage yet leave shelter in uncut peripheral stands. Large clearcuts

soula, as follows:

"It would be very helpful to the committee if you could provide us with information
for the area being studied, such as wildlife
management plans that define the goals, objectives, and levels of management for game
and fish species. Also, wildlife study data that
relate to the development, harvest, and use of
the wildland resources on the management of
game and fish and their habitat."
Mr. Everin provided us with the following
information on July 16, 1969:

tend to limit shelter. The roads built to permit timber harvesting provide increased access

for hunters. Some believe they provide too
much access. Studies elsewhere have shown
that clearcutting has increased deer and elk
numbers (Pengelly 1961). The Task Force
could not find any studies that indicate clear-

cutting by itself has any adverse effect on
either deer or elk. The hard fact is that the
net effect of clearcutting on wildlife numbers
in the Bitterroot Valley is not known.

GAME RESOURCES IN THE BITTERROOT DRAINAGE AS
AFFECTED BY TIMBER HAR VEST METHODS

The Bitterroot Game Management Unit, essentially Ravalli County, subdivided into Hunting
Districts 24, 25, 26 and 27, is very important for hunting and other recreational activities.
2
Upon announcement of the composition of the Task Force, some citizen groups recommended that a
wildlife expert be added to it. This was considered and rejected by Regional Forester Rahm and Director
Pechanec for two reasons: (1) Two members of the Task Force had experience and training in wildlife
management; and (2) the Task Force had access to wildlife skills in both the administration and research
branches of the Forest Service.
1

70

Small game species which can be hunted in the Bitterroot consist of pheasants, Hungarian
partridge, three species of forest grouse, Merriam turkeys, and waterfowl.
However, the area is better known for its big game which consist of elk, mule deer, whitetailed deer, black bear, moose, mountain goats and bighorn sheep.
All these animals with the exception of pheasants, partridge and waterfowl, are predominantly forest or mountain-dwelling species and are affected by timber harvest practices.

The importance of the forest or mountain game animals is indicated by Table 1 which shows
the annual harvest of these species for recent years determined from questionnaire returns.
Since 1954 hunters have taken an average annual harvest of 1397 elk, 1688 deer, 107 bear, 28
moose, 49 goats, 2 bighorn sheep (since 1964) and about 6000 mountain grouse (the last few
years). Since 1954 the average annual number of people who hunted elk in the forest areas of
the Bitterroot Unit was 4342. There are some additional people who hunt only deer, special
permit species, or birds, so the total number of hunters would be somewhat higher.

Table 1. - Forest Game Species Harvested in the Bitterroot Unit from Questionnaire Data
Game Animals Harvested

No.

Year

hunters*

Elk

Deer

1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968

3336
4045
3734
3766
4500
4000
5048
6133
4889
3268
2883
3787
5082
6311

1309
1934
1641
1090
1277
1893
1454
1717
1389
1162
584
650
1202
1535
2111

671
1777
2288
2269
2241
2579
2021
2364
1533
806
671
975
1098
1963
2066

20,958
1,397

25,322
1,688

Total
Ave.

--

4342

Bear

Moose2

Goats2 Sheep2

15

8

51

28
31
33
25
27
35
29
26
26
23
28
34

27
25
26
37
47
66
75
45
39
127

107

360+
28

634+
49

154
28
68
121
58
230
148

51
61

Grouse3

0
0

0
0
0
0
0
0
0
0
2
2
1
1

3

5850

9

*No. of elk hunters, since more people indicate they hunt elk than any other class of game in the Bitterroot
2Limited permit hunting only
3Data not available on a unit (county) basis until 1968

The Fish and Game Department has stressed recreational hunting in the Bitterroot by opening big game seasons early (late September in some areas) to encourage camp and pack hunting
trips. Pleasant fall weather, and bugling bull elk make these trips memorable occasions and offer
good opportunities for trophy hunts in the large tracts of hitherto roadless areas. Long hunting
seasons have been possible in the Bitterroot because of the large roadless areas which provide
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refuge for the elk. As these areas are roaded and logged, the elk become more vulnerable to hunting and it may become necessary to shorten seasons, thereby reducing hunting opportunities.

"Back-country" in the Bitterroot is being opened up by logging roads at a rapid rate. Records
show that during the period 1962-64, 500 miles of new logging road were built in the Montana
portion of the Bitterroot National Forest. Thus far it cannot be shown that this has resulted in a
reduction of the elk population, nor any considerable shift in range. However, information from

other areas leads us to anticipate these dangers as logging becomes more intensive. In the
adjacent Schwartz Creek-Iris Point area elk, and even deer, were reduced to the point of scarcity
because of ease of access and increased visibility due to logging. In the Mormon Creek drainage
elk use of a winter range was apparently shifted by road construction.
Forage production can be increased by logging on some areas. However, little is known in the
Bitterroot of the effects of logging on game forage production and watershed. Observations in
areas of greater precipitation indicate game forage can be increased greatly by clear-cutting and
burning. In the Bitterroot such vegetative response appears more likely to occur on areas too
high, or on the wrong exposures, to provide much winter range.

During deep snow periods, such as prevailed in some areas during January-March, 1969, we

have observed that elk and deer wintered in timber stands and did not use openings until
melting snow made the forage available. This leads to the conclusion that timbered areas within
the winter range zone are important for food and cover during periods of deep snow. Therefore
there should be a balance between logged areas on which new food supplies are developing and
timbered areas which furnish cover, but a diminishing food supply. What this balance should be
for optimum game range is not known.

Because of the scarcity of information dealing with the effects of logging practices in the
Bitterroot on game forage, game populations and distribution, watershed and fisheries, it would
seem wise to devote more effort to research on these problems before we are confronted with a

situation analogous to the recent widespread applications of insecticides without sufficient
knowledge of the hazards.

Prepared by: Reuel G. Janson
Date: July 14, 1969

Following receipt of this information, the
Task Force asked Forest Service wildlife biologists to compare elk harvest with the amount
of timber clearcutting and miles of road construction over the past 10 years within game

however, the rate of clearcutting was rather
low in this unit before 1965. Hunter success
in this unit has been higher since 1965.
These studies do not conclusively show the

effect of resource management activities on
elk because only three factors are involved elk harvest, clearcutting, and roads. The type
of season and bag limits, weather conditions
during the hunting season, hunter numbers,

management hunter units 25 and 27 on the
southern portion of the Bitterroot National
Forest. Similar studies were completed on
eight other game management units in western Montana.

and other resource management activities also
influence elk harvest trends. For example, unfavorable weather conditions in 1965 were a
big factor in reducing the total harvest of elk

For unit 27, the elk harvest trend was
downward from 1960 to 1964, but has been
steadily upward since 1964. The 4-year decline cannot be explained unless it was caused
by the Sleeping Child Fire.

in the State to about 7,700 animals. The
statewide harvest in the preceding year (1964)
was more than 11,200 head; in the following

For unit 25, there was a slight but steady

decline in elk harvest from 1962 to 1965;

year (1966), it was approximately 13,400
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head. The good hunting weather in 1968

The Forest Supervisor removed three previously planned sales in key scenic areas from
the sale program until the advice of the landscape architects could be obtained: One on
the south side of Lake Como and two west of
Victor, the Cow Creek, and Gash Creek Sales.
Based on the advice of both landscape architects and silvicultural specialists, the Task
Force feels that timber can and should be harvested from these areas without destroying
their natural beauty. Of course, the work will
require careful planning and close supervision

helped raise the elk harvest to about 16,000
head.
Much more information is needed concern-

ing the relation of elk to other resource management activities. The information derived
from the studies mentioned above has been
discussed with Montana Fish and Game Department personnel and a meeting between
Research personnel from the Forest Service
and the Fish and Game Department has been
held to explore the mutual problems and design research to seek solutions.
It should be noted that 295,312 acres, or
more than 26 percent, of the Montana por-

(fig. 25).

A stand of lodgepole pine poles along the
East Fork Road was thinned through the sale
of poles and grape stakes. This work was carefully supervised and the slash was handpiled
for disposal. The objective and net result were
a much more esthetically pleasing roadside
zone and a faster growing timber stand.

tion of the Bitterroot National Forest are
within the Anaconda-Pintlar and SeiwayBitterroot Wildernesses. In addition, several
areas outside the Wildernesses do not support

commercial quality timber and will not be
roaded. These areas provide a considerable op-

A salvage cut was made in Meadow Creek

portunity for remote elk hunting. An effort
should be made - working with sportmen's

designed to protect fishery values and improve esthetics. The stand along the road and
stream contained dead trees as well as decadent trees that could be expected to die within the next few years. These were removed to
prevent them from falling into the streambed
and creating unsightly logjams that might be

organizations and the Montana Fish and
Game Department - to determine the proper
balance between remote elk hunting areas and
elk hunting areas accessible by roads.
Are Esthetic Values Being Adequately
Considered in Connection With Timber
Management Practices and Road Construction?

detrimental to fish movement and lead to
stream scouring. Logging was done over the
snow to reduce impact on the soil and ground

Examples were cited in preceding sections
of roadbuilding, terracing, and cutting operations that had not taken full account of what

vegetation.

Although the objectives at Meadow Creek

were good, the end result could have been

was being done to the appearance of the

more workmanlike. Cleanup was not as thorough as it should have been. The Task Force
feels that the cutting pattern might have been

country. However, to list these bad examples
without noting the considerable progress that

has been made in meeting scenic demands

improved had the services of a landscape arch-

during the past few years would be biased reporting.

itect been employed and that a fishery biologist should also have been consulted concerning enhancement of fishery values.

The Forest Supervisor and his staff have
demonstrated an increasing awareness of the
need to maintain scenic values while utilizing
timber and the other consumptive resources.
At the request of the Forest Supervisor, Mr.
Gerald Coutant, Northern Region landscape
architect, conducted a natural beauty seminar
in 1968 for most of the foresters and engineers on the staff of the Bitterroot National

The management direction in the Multiple
Use Plans for the water and travel influence
zones require that timber management practices in those zones be conducted in such a
manner as to protect or enhance scenic and
recreational values. The Bitterroot National
Forest Timber Management Plan provides for

this coordination by recognizing that the

Forest.
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Figure 25. - These clearcut areas on the Beaverhead National Forest have been shaped to blend in to the landscape and look like natural openings.

47,500 acres in these zones will provide less
than full timber yields.

are part of the character - the beautiful

In the opinion of the Task Force, no more
than a good start has been made in complete
environmental management. Achieving the
objectives of protecting or enhancing recrea-

should be earmarked as replacements for the
old monarchs when they start to die.

face - of the Bitterroot Valley. Therefore,
some of today's young, black-barked trees

What Effect Have Management Practices Had
on Recreation Values and What Additional
Coordination Measures Are Necessary to
Preserve or Enhance These Values?

tional and esthetic values in the water and
travel influence zones and elsewhere will require positive and aggressive recreation and
landscape silviculture. A sound long-range
plan must be developed for each identifiable
management unit. To cite just one example,
the management objective in some parts of
the water and travel influence zones should be

One of the major considerations concerning the effect of other resource activities on
recreation values is, of course, esthetics. However, timber harvesting and roads have other
effects on recreation. The roads provide great-

to provide for the sustained production of
200-year plus yellow-barked ponderosa pine
trees. The big yellow-barked ponderosa pines

ly increased opportunities for recreational

driving and access to the forests for such ac-
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management. Use pressure on the wilderness
resource must be kept within bounds by direct
administrative control of visitors. Experience
in wilderness management has shown that control of wilderness use cannot be achieved by
distance barriers outside the boundary.

tivities as berrypicking, rockhounding, view-

ing wildlife, grouse hunting, and fishing.
These same roads make more opportunities
for those who don't have horses or can't af-

ford to rent horses to enjoy elk hunting.
Those areas on which timber has been harvest-

ed produce the biggest huckleberries and the

The Task Force did not specifically examine management within either of the two wildernesses on the Bitterroot National Forest.
The Wilderness Act has presented administra-

most spectacular displays of wildflowers.
Nevertheless, as the roads penetrate deeper
into the forest, those who formerly sought
backcountry experiences in the newly roaded
areas are forced to seek them elsewhere. They
often turn to either the Selway-Bitterroot or
Anaconda-Pintlar Wildernesses; this places additional strain on these wilderness resources.

tors with new and interesting management
challenges involving these lands. Strong lead-

ership on the part of the Regional Forester
will be necessary if personnel of the Bitterroot National Forest and the other Forests are
to meet their responsibilities of maintaining
an enduring wilderness resource throughout

Maintaining a proper balance of various
recreational opportunities must be a prime
objective in the development of long-range
multiple use plans. As stated earlier, an analysis of public needs may show that some
roads should be closed to public use. It may
also show that other areas should remain entirely roadless. Both of these kinds of areas
will fill the needs of those people who desire
to get away from roads and enjoy backcountry recreation but don't want the inconven-

these areas.

What Effect Have Timber Management
Practices Had on Livestock Forage and the
Management of Permitted Cattle?

Livestock numbers permitted on the Forest under paid permit have been relatively
stable for many years (table 13). No sheep
have been grazed on the Forest since 1959.

iences and challenges of wilderness. Examples

The temporary cattle range was made avail-

of areas that might be well suited for backcountry recreation are in the heads of Burnt
Fork and Little Burnt Fork Drainages, north

able at the higher elevations by the 1961

Sleeping Child Fire and subsequent timber salvage. This permitted moving cattle from lower

of Skalkaho Basin. There may be others.

ranges that had not been deliberately rested
before that time. This restored vigor in plants
on lower ranges, allowed litter to accumulate,
and left more feed for big game animals on

There was some concern expressed that the
new road and campground facilities that provided access to the Anaconda-Pintlar Wilder-

ness in the East Fork of the Bitterroot River

their key winter range.

constituted a threat to wilderness values.

Similar use is being made of temporary

These new facilities are about one-half mile
above the end of the old road and close to the
boundary of the wilderness. The objective of

range created by timber harvesting elsewhere
in the Bitterroot National Forest; thus permitting the resting of ranges that have traditionally supported both domestic livestock in sum-

this campground was to provide a place where

people could unload and pack up stock for a

mer and big game in fall, winter, and early

trip into the wilderness and where people

spring. The Forest Supervisor believes this will

could camp while making 1-day visits into the

make it possible to safely accommodate both
the permitted livestock numbers and present
big game populations without overgrazing.
The Task Force saw no evidence that timber
management practices or roading were having
any serious adverse impacts on livestock operation.

wilderness. In the opinion of the Forest Supervisor, there was no site adequate to meet
these needs at the end of the previous road.
The Task Force recognizes that the new road
does make access to the wilderness easier by
one-half mile; however, we can't agree that
difficult access is the answer to wilderness
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Table 13. - Cattle permitted to graze under paid permit and cattle actually grazed
under paid permit on the Montana portion of the Bitterroot National
Forest in 1945 and during 1956-1968
Year

1945
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968

Paid
permits
74
88
84

77
75
76
81
79

Permitted to graze

Actually grazed

No.

Animal months

No.

Animal months

3,222
3,154
3,160
3,125
3,160
3,242
3,128
2,970
2,905
2,980
2,921
3,110
3,028
3,511

16,910
14,698
14,993
13,714
14,193
13,670
13,302
12,534
12,172
11,783
11,679
11,481
11,291
12,526

3,176
3,130
2,826
2,845
2,826
3,171
3,015
2,819
2,829
2,876
2,878
3,101
2,961
3,447

16,356
13,458
11,291
10,758
11,291
11,796
10,277
11,195
10,812
10,839
10,754
11,302
10,864
11,510

of these plans to assure that wildlife values

Recommendations

are fully considered and measures are taken to

Initiate research to determine the ef-

protect or enhance these values to the extent

fects of various management practices on wildlife and fish values.

feasible.

Prepare a special timber management

Increase consultations with the Montana
Fish and Game Department during the devel-

prescription for all water and travel influence

opment of long-range resource management
plans for the Bitterroot and other National
Forests in Montana, and maintain continuing
liaison with the Department during execution

Identify in the multiple use plan those
areas that are necessary to meet public needs

zones.

for backcountry recreation outside the two
wildernesses on the Bitterroot National Forest.

76

Literature Cited
Crowe, Sylvia.

Alexander, Robert R.
1954. Mortality following partial cutting
in virgin lodgepole pine. U.S. Forest Serv.,
Rocky Mountain Forest and Range Exp.
Sta., Sta. Pap. 16, 9 p.

1966. Forestry in the landscape. Forest.
Comm. Booklet 18, 31 p. London: HMSO.

Curtis, James D., and Melvin A. Coonrod.
1961. The Town Creek ponderosa pine
plantation. Soc. Amer. Foresters Proc.

Alexander, Robert R.
1966. Harvest cutting old-growth lodgepole pine in the central Rocky Mountains.
J. Forestry 6: 113-116.

1960: 21-25.
Dyrness, C. T., and C. T. Youngberg.
1957. The effect of logging and slash burn-

Barnes, R. Lawrence.

ing on soil structure. Soil Sci. Soc. Amer.
Proc. 21 (4): 444-447.

1969. Planned pattern harvest: a proposal
for visual and psychological improvement.

Paper presented at Intermountain Sect.
Meeting, Soc. Amer. Foresters, Jackson

Gill, Lake S.

Hole, Wyo., Feb. 28-March 1, 1969. 5 p.

1957. Dwarfmistletoe of lodgepole pine.

USDA Forest Serv., Forest Pest Leafl.
18, 7 p.

Bethlahmy, Nedavia, and W. Joe Kidd, Jr.

1967. Controlling soil movement from
steep road fills. U.S. Forest Serv., Res.

Graham, Donald P.

Note INT-45, 4 p.

1964. Dwarfmistletoe survey in western
Montana. U.S. Forest Serv. Res. Note TNT-

l4,7p.

Blyth, A. W.

1957. The effect of partial cutting in

even-aged lodgepole pine stands. Can. Dep.

Hatch, Charles R.

Northern Affairs and Nat. Resources,
Forest Res. Div. Tech. Note 61, 14 p.

1967. Effect of partial cutting in overmature lodgepole pine. U.S. Forest Serv. Res.
Note INT-66, 7 p.

Boe, Kenneth N.

1948. Composition and stocking of the

Hawksworth, Frank G., and Donald P. Graham.
1963. Spread and intensification of dwarf-

young stand 35 years after a selective cutting in ponderosa pine. U.S. Forest Serv.,

mistletoe in lodgepole pine reproduction.
J. Forestry 61: 587-591.

Northern Rocky Mountain Forest and
Range Exp. Sta., Res. Note 63, 6 p.

77

Hibbert, Alden R.

Packer, Paul E.

1966. Forest treatment effects on water
yield. Pp. 527-543. IN mt. Symp. on Forest

1967. Criteria for designing and locating
logging roads to control sediment. Forest

Hydrol. Proc. Aug. 29-Sept. 10, 1965.

Sci. 13(1): 1-18.

Oxford and New York: Pergamon Press.
Packer, Paul E., and Christensen, George F.

Hoover, Marvin D., and Charles F. Leaf.
1966. Process and significance of intercep-

1964. Guides for controlling sediment
from secondary logging roads. U.S. Forest

tion in Colorado subalpine forest. Pp. 213224. IN mt. Symp. on Forest Hydrol. Proc.
Aug. 29-Sept. 10, 1965. Oxford and New
York: Pergamon Press.

Serv., Intermountain Forest and Range
Exp. Sta., 42 p.

Pengelly, William Leslie.

1961. Factors influencing production of

Leaphart, Charles D.

white-tailed deer on the Coeur d'Alene Na-

1963. Dwarfmistletoes: a silvicultural

tional Forest, Idaho. USDA Forest Serv.,

challenge. J. Forestry 61:40-46.

Northern Region, 190 p.

LeBarron, Russell K.
1952. Silvicultural practices for lodgepole
pine in Montana. U.S. Forest Serv., North-

Pierce, William R

1960. Dwarfmistletoe and its effect upon
the larch and Douglas-fir of western Montana. Mont. State Univ. Sch. Forestry Bull.

ern Rocky Mountain Forest and Range
Exp. Sta., Sta. Pap. 33, 19 p.

lO,38p.

Litton, R. Burton, Jr.

Rich, Lowell R.

1968. Forest landscape description and

1968. Preliminary water yields after tim-

inventories - a basis for land planning and

ber harvest on Castle Creek, Arizona watersheds. 12th Annu. Ariz. Watershed Symp.
Proc., pp. 9-12.

design. USDA Forest Serv. Res. Pap. PSW-

49, 64 p.
Litton, R. Burton, and Robert H. Twiss.

Roe, A. L., and G. M. DeJarnette.
1965. Results of regeneration cutting in a

1967. The forest landscape: some elements of visual analysis. Soc. Amer. Foresters Proc. 1966: 212-214.

spruce-subalpine fir stand. U.S. Forest
Serv. Res. Pap. INT-17, 14 p.

Nordin, Vidar J.

Roe, Arthur L., and Corland L. James.
1959. Management problems in the Engel-

1954. Forest pathology in relation to the
management of lodgepole pine in Alberta.

mann spruce-subalpine fir forest. Soc.

Forestry Chron. 30(3): 299-306.

Amer. Foresters Proc. 1958: 68-71.

Packer, Paul E.

1962. Elevation, aspect, and cover effects
on maximum snowpack water content in a
western white pine forest. Forest Sci. 8(3):
225-235.

Roe, Arthur L., and A. E. Squillace.
1953. Effect of cutting method on logging
costs of larch - Douglas-fir. J. Forestry 51:
799-802.

78

Tackle, David.

USDA Forest Service.

1969. Douglas Fir supply study. 53 p. Regions Five and Six and Pacific Northwest

1964. Regenerating lodgepole pine in central Montana following clear cutting. U.S.
Forest Serv. Res. Note INT-17, 7 p.

Forest and Range Exp. Sta.

Tarrant, Robert F.

Weir, James R.

1956. Effects of slash burning on some

1916a. Mistletoe injury to conifers in the
Northwest. U.S. Dep. Agr. Bull. 360, 39 p.

soils of the Douglas-fir region. Soil Sci. Soc.
Amer. Proc. 20(3): 408-411.

Weir, James R.

1916b. Some suggestions on the control of

Twiss, Robert H.

mistletoe in the national forests of the

1969. Conflicts in forest landscape management. J. Forestry 67(1): 19-22.

Northwest. Forestry Quart. 14:567-577.

USDA Forest Service.

1965. Timber trends in the United States.
235 p. Forest Resource Rep. 17. Wash.,
D.C., Govt. Printing Office.

79

Appendix
I
TASK FORCE INVESTIGATION OF THESE CONCERNS

81

formation in writing or to contact the Task

The Task Force began its review when the
six members met May 1, 1969, in Missoula.
They were told by Regional Forester Rahm to
make an impartial and penetrating analysis of
management practices on the Bitterroot National Forest; in so doing, he instructed them

Force chairman directly.

to Mr. Clarence Popham, Chairman of the
Program Committee, Bitter Root Valley Re-

Based on the information obtained from
the citizen groups and during the Task Force
orientation trip, an agenda was developed for
a field trip by the Task Force. This agenda
was furnished to Supervisor Tester with a request that he provide background material maps, statistical data on timber sales, silvicultural work, etc.
The field trip was held July 14-18. This

source Conservation and Development Project
(RC&DP), and Mr. Myron Alteneder, Chairman of the Bitter Root Multiple Use Associa-

resentative areas of all vegetal types in the
Bitterroot National Forest. A District repre-

to act independently of further direction
from his office and to report the findings exactly as determined. In launching the Task
Force review, Regional Forester Rahm wrote

included a visit to all Ranger Districts and rep-

sentative accompanied the group to serve as a
guide and to provide requested data. No other

tion, notifying them of the organization of
the Task Force and inviting these two organi-

personnel from the Bitterroot staff partici-

zations to provide the Task Force in writing
with a full "bill of particulars" concerning
their views on management of the Bitterroot
National Forest.

pated in this field review. Because of his long
experience in silvicultural research in the Bit-

terroot Valley and elsewhere in the Rocky
Mountains, Mr. Arthur L. Roe, Principal Silviculturist, Intermountain Forest and Range
Experiment Station, was asked to participate
in this trip.

During the month of May 1969, the Task
Force reviewed the questions that had been
raised with the Bitterroot National Forest Supervisor, Merrill Tester, and planned the actual study approach.

Following this field trip, the Task Force
sought additional expert technical advice on
the following: silviculture, esthetics, wildlife,
soils, engineering, and hydrology. Field trips
with such specialists not assigned to the Task
Force were scheduled. The first such trip was
made on August 4-6, by Dr. Copeland and the
following scientists: two representatives of
the Division of Soils and Watershed Management, Regional Office, Missoula - Mr. Richard Wheeler, Hydrologist, and Mr. R. J. Alvis,
Soil Scientist; the others were representatives
of Intermountain Forest and Range Experiment Station - Mr. Rulon Gardner and Mr.
Michael Gonsior of the Forest Engineering

Written views were received from the Recreation Subcommittee of the Bitter Root Valley RC&DP and the Bitter Root Multiple Use
Association and were studied by all members
of the Task Force. All members of the Task
Force, except Mr. Trotter who was unable to
participate at that time, toured the Bitterroot
National Forest on June 18-19 to get acquainted with the area and gain a general impression

of the problems. This was accomplished
through a low-level aerial flight over the Forest lasting about 21/2 hours followed by an au-

tomobile trip concentrating on those areas

Branch, stationed at the Forestry Sciences

mentioned earlier by concerned citizens. Mr.
Trotter took a similar trip on June 11 and 12.

Laboratory in Bozeman; and Dr. Walter Megahan, Research Hydrologist, and Mr. Dale Hall,
Research Silviculturist, stationed in Boise. The

On June 20, the Task Force met with representatives of the Recreation Subcommittee

of the Bitter Root Valley RC&DP and the

purpose of this field trip was to assess the effects (potential or existing) of various management activities on soils and water. Particular

Bitter Root Multiple Use Association in sepa-

emphasis was given to assessing effects of clear-

rate sessions to gain a more complete and

cutting, terracing, roadbuilding, and fire. The
group visited Two Bear Creek, Sleeping Child
Creek, Sleeping Child Burn, Blacktail Creek,

accurate understanding of their concerns and

to provide the Task Force a chance to ask
questions about specific examples or areas.

the White Stallion area, North Fork Rye

Each group was invited to submit further in-

Creek, Main Rye Creek, Gilbert Creek, Little
82

sion of Timber Management, Regional Office,
Missoula. The Grey Horse area was reviewed
by Mr. Cron, Mr. Alley, District Ranger Rich-

Blue Joint-Took Creek, Tough Creek, and Mud
Creek. A second trip was made August 19-20
to review silvicultural practices as they relate

to esthetics. Participating in this trip were:

ard McElfresh, and retired District Ranger

Mr. Worf, Task Force representative; Mr. Ger-

Charlie McDonald. An area in Cow Creek west
of Victor was reviewed by Mr. Alley and Mr.
Brown, along with Mr. Danny On of the Silvi-

ald Coutant, Regional Landscape Architect,
and Mr. Samuel Evans, Chief, Silviculture
Branch, Division of Timber Management, all
of the Regional Office, Missoula. The trip included an on-the-ground review of past and
potential management and a visual analysis of

culture Branch, Division of Timber Management, Regional Office, Missoula.

Mr. Worf repeatedly expressed interest in
receiving written comments from any citizen
or group in news releases and press conferences. Specific requests for comments were

past practices as viewed from Highway 93, in-

cluding visits to St. Mary's Peak-McCalla
Creek area, Cow Creek, Little Trapper Creek,
Lake Como, Buckhouse, and Canyon Creek
Road.

directed to members of the faculty of the
Forestry School at the University of Montana
through Dean Arnold Bolle; the Montana Fish

and Game Department; Mr. Brock Evans,
Northwest representative of the Sierra Club

Mr. Roger Bumstead, Chief, Wildlife Management Branch, Division of Range and Wildlife Management, Regional Office, Missoula,

and Federation of Outdoor Clubs; Mr. Gareth
Moon, State Forester; Mr. Sam Hieronymus,
Chairman, County Commissioners, Hamilton;
Mr. Ray Efteland, Agricultural Stabilization
and Conservation Service, Hamilton; Mr. Eugene Lynch, Soil Conservation Service, Hamilton; Mr. Val Tibbetts, Farmers Home Administration, Hamilton; Mr. William Bigson, Agriculture Extension Service, Hamilton; and Mr.
A. B. Linford, State Conservationist, Soil Conservation Service, Bozeman. Professional employees of the Bitterroot National Forest were

was asked to analyze how the elk harvest
might have been affected by clearcutting and
roadbuilding. This was done and the information furnished to the Task Force.

In an effort to better understand the esthetic concerns expressed by some citizens of

the Bitterroot Valley, Mr. Worf arranged a
field trip on October 17, 1969, with Mr. Miles

Romney, editor of the Western News; Mrs.
Doris Milner; Mr. G. M. Brandborg; and Mr.
Charles McDonald - all of Hamilton. This included a review of old harvesting practices
and a proposed new timber sale in the Cow
Creek area west of Victor. It also included a
review of current practices in Little Trapper
Creek and Laird Creek.

also asked to comment on the major questions. Their comments were submitted unsigned directly to the Task Force, to insure
complete freedom of expression.

Mr. Dale Burk, State editor for the Missoulian, published a series of nine articles during October concerning the controversy. These

Mr. Trotter and Mr. Wheeler met with Mr.
Marvin Bell and Mr. Jack Evans, ranchers in
the Sleeping Child Creek area, on December
17. The purpose of this meeting was to discuss their concern about the effect of Forest
Service management practices on the quality,

articles generated a number of letters to the
editor. Two other articles appeared in the
January 2, 1970 issue of the Missoulian. These

articles and letters were reviewed with interest by the Task Force members and served as
further input for the review.

quantity, and timing of water flow in this
area.

The full Task Force met again December
2-5 to review all the data and to initiate formulation of conclusions and recommenda-

In order to gain more information concerning the long-range results following clearcutting, stand examinations were made on three

tions. Following this meeting, individual members prepared report drafts for review by other

sites cut in the early 1900's. The Lick Creek
area was reviewed by Mr. Cron, Mr. Jack Alley, Chief of Management Plans Branch, and

members. Subsequent meetings of the full
Task Force were held February 16-20 and
25-27, and March 2-6, 1970.

Mr. Clarence Brown, Planning Specialist, Divi83
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Excerpts from letter sent to Regional Forester

1964 and completed in November 1965. A

Neal M. Rahm, May 19, 1969, by William
tee of the Bitter Root Valley Resource Con-

scaled volume of 4.3 MM b.f. of mixed species
were harvested. Following is an excerpt from
the "Timber Sale Report Silvicultural Descrip-

servation & Development Project:

tion".

Grasser, Chairman of the Recreation Commit-

"The timber offered is of

West Fork Drainage:

Douglas-fir type in the 180 to 200
year age class (with minor volume

Buck Creek
Mud Creek
Blue Joint drainage around Bare Cone to
the Painted Rocks Reservoir
Little Blue Joint drainage
Piquett Creek
Trapper Creek drainage as an example of

in an age class in excess of 300
years). The stand is overmature
and deteriorating rapidly from the

combined affects of spruce budworm, bark beetles and old fire
damage. Thrift and vigor are low
due to budworm defoliation and
the general suppressed condition
of the timber".

how sustained yield management was
applied during the '40's. This area now
scheduled for another sale.

In 1965 approximately 309 acres of clearcut
areas were machine scarified by piling, windrowing and terracing. In the spring of 1966
the entire area was planted to Douglas-fir and
ponderosa Pine 2-0 stock using the mattock

Chaffm Creek
Bear Creek Saddle
Laird Creek
Robbins Gulch
Head of East Fork
Rye Creek
Sleeping Child Drainage including Black
Tail and Two Bear
Gird Creek St. Clair Divide

and tractor planting methods. Survival of
stock was measured at 82% with an average of
200 trees per acre.

I recently made contact with District Ranger,
Donald G. Stevenson, who reports that he recently made an inspection of approximately
150 acres of this unit with respect to existing
site conditions. He found no serious problems

Willow Creek - Butterfly area
Dominic Mt.
Stevensvile Area

needing follow-up action. Following is an

St. Marys
Eight Mile
Ambrose
Larry
Three Mile

itemized summary of site conditions:

Planted Stock: Trees are well distributed and healthy. The average ponderosa pine

tree height is 18" with yearly leader growth
of 5". Excellent leader growth can be expected until a one foot leader growth per year is

Areas in upper East Fork
scheduled for sales

achieved.

Gide Creek
Laird Creek

Some damage to seedlings was noted, caused
by pocket gophers or browsing animals. As
more height is obtained this damage will de-

Excerpts from letter to Regional Forester
Neal M. Rahm, May 29, 1969, from Myron

crease.

Alteneder, Chairman of the Bitter Root Multiple Use Association:

Ground Cover: The ground cover consisted of pinegrass, elk sedge, orchard grass,
wild strawberries, huckleberry, western yarrow and other forbs. Approximately 90% plus

Swift Creek:

tary of Meadow Creek was sold to the

of the original ground cover has been reestablished. Napweed, Canadian thistle and

Coultas-Conner Logging Company in April

other undesirable weeds were not noticed.

The Swift Creek Sale located on a tribu-

86

ever, because of heavy sod conditions a

Erosion: There was no erosion problem
observed. Fireline and terraces are stable with
adequate vegetative cover and erosion bars.

considerable portion had not regenerated. At this particular time Douglas-fir
species were not considered marketable
and were girdled. In 1965 we attempted
to remove more of the overwood in the

Animals: Pocket gophers and ground
squirrels are fairly well scattered throughout
the clearcut areas. Elk, deer and moose signs

ponderosa pine type and clearcut two

were also present. On one west exposure some

areas with southwest exposure. The reasoning behind this decision is as follows:

50 acres of key winter range was created for
elk and moose. Considerable browsing was observed throughout the unit.

Overwood:

Salvage dead and dying oldgrowth ponder o s a pine and residual

Roads: Roads are all stable with little
or no erosion problems. Grass seeding after
logging has helped considerably in reducing

Douglas-fir.

Release understory where it has
re-established.

this problem.

Insects: Very little insect damage to
trees surrounding each clearcut was noticed.
Two areas where fire had jumped the firelines
and damaged some trees were later attacked
with bark beetles. These areas will be logged
and treated this summer. Generally speaking
the insect problem (bark beetle) have been
temporarily controlled in this area. Small salvage sales will be initiated when other out-

Scarify soil to provide conditions favorable for seed from seed trees to
germinate and grow without severe competition of sod.

Thin stands of second growth
trees already re-established.
Clearcut areas:

breaks occur.

area have been very successful. Adequate

Remove all merchantable trees,
mainly Douglas-fir. Some were infected
with mistletoe.

achieved, ground cover is well established,

ponderosa pine seedlings.

In summary, the management activities in this

stocking of the cutover area has been

Machine terrace for planting of

range conditions have improved for wildlife as
well as domestic cattle, and erosion problems
are almost nonexisting. Insect activity has de-

In 1967, one hundred and eighty-six acres were

planted with tractor and auger methods. An

clined and with the existing road system salvage and control of new outbreaks can easily
be handled.

estimated 250 trees per acre were planted with
a survival rate of 95%. Also, machine scarification was completed in the seed tree area along
with some 200 acres of clump thinning completed in 1968.

Guide Lyman:

In 1965 the Guide Lyman sale of 3.5
MMBF was sold to the S&W Sawmill in Dar-

Following is a summary of existing conditions
as determined in recent survey:

by. It consisted of seed tree cutting on 425
acres and clearcutting on 186 acres. Logging

Planting Stock: The seedlings appear
healthy and vigorous. Survival has been outstanding where soil scarification was used. No

was completed in the fall of 1966. The clearcut area was terraced and the seed tree area
machine scarified to encourage natural regeneration.

spot or followup planting is needed.

Some damage to leaders caused by pocket gophers was noted, however, this condition is minor.
Ground Cover: Pinegrass, elk sedge
arid some introduced species of grass are well

Silviculture Description:

In the late 1940's a selection cutting method removed a portion of the overwood
in this area. Some areas reseeded, how-
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established. Forbs such as strawberries, lupine,
larkspur and numerous others were observed.
Huckleberry, rose, willow and dogwood were
alsonoted.

5. Roads: No new roads were constructed. Access to all parts of the sale can be made
for management purposes on existing roads.

In the spring of 1969 approximately 90 acres of
terraced area was sown with mixed grass seed to

Cattle: Prior to logging very little cattle use was made in the dense Douglas-fir type.
Now that this canopy has been removed more
use is being made of forage in this area.

determine if revegetation to grass after initial
establishment of planted trees is feasible without loss of planted trees. Results will not be
known until two or three years from now.

Insect: No problems with insect have
been noted.

Erosion: There are no serious erosion
problems in the terraced area. Some minor ero-

In summary the general management objectives

sion problems have been noted where seeps
have occurred. These areas are small and isolated from any major water source.

erosion problems exist now, in the next year or
two the vegetation will stabilize the soil. Very
little if any silt is reaching live streams.

have been successful. Although some minor

Animals: Small animals such as pocket
gophers, ground squirrels and grouse have been
seen in the clearcut area. Deer, elk and moose

The following are two examples on the Darby
District, where the Forest Service has achieved
sound land management objectives:

have been observed over the entire sale area.

BLACKTAIL TIMBER SALE

LOCATION OF SALE: Sec. 1, 2, 11, 12, 13, 14,15 and 24, T. 4 N.,
R. 20W.; sec. 6, 7, 18, T. 4 N., R. 19W., MPM, Ravalli County, Montana
DATE OF SALE: December 30, 1965
PURCHASER: S&W Sawmill, Inc. (Dee Shook)

Volume Sold

MBF

PP
DF
LPP
AF
5

2,080
5,020
240
680

Volume Cut
PP

DF
LPP
AF

40

S

OD

8,060

MBF

3,026.49
6,263.79
139.94
329.33
82.61
51.96
9,894.12

PHYSICAL CHARACTERISTICS OF THE SALE
Total Sale Area
2,487 acres
Clearcut
814 acres
Overwood Removal
393 acres
Shelterwood
259 acres
Road Right-of-way
44 acres

The entire sale area, excluding sec. 24, was
originally privately owned and was heavily
logged prior to 1936. Only the higher quality
ponderosa pine was taken leaving the poor

Cutting and Silvicultural Plan

The timber on the sale area was generally decadent and diseased. It is planned to cut and
regenerate the area as quickly as possible without damaging the site. The following cutting
methods were employed:

quality pine and Douglas-fir.
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Clearcut - Douglas-fir stands infected with dwarfmistletoe and without a suitable
understory were clearcut. The blocks are being
scarified for planting and will be planted with
ponderosa pine. On blocks not suitable for pine
all remaining mistletoe infected trees were poi-

tion. In ten years a portion or all of the residual stand will be removed depending on the
amount of reproduction established.

soned with the aid of I&DC money. These

Douglas-fir 200-300 years age class, heavily infected with dwarfmistletoe.

Ponderosa Pine 300+ age class, fair to poor
quality and form.

blocks will be planted with Douglas-fir. Leave

blocks are planned to be removed within ten

ROADS:

years.

Main - 12.5 miles
Spur - 17.5 miles

Overwood Removal - Blocks with a
desirable understory were cut by the overwood

The old low standard roads within the sale

removal method. As money is available the

area have been abandoned and the spur roads

understory will be thinned where necessary.

were "put to sleep." This included seeding
cut and fill slopes, outsloping to drain surface
water and installing waterbars where neces-

Large unstocked openings will be scarified
and planted in conjunction with planting on

sary.

clearcuts.

The sale was completed in 1968 and approximately 60 percent of the cut area was planted
in the spring of 1969. The remaining ground
scarification will be completed during 1969
and planted the spring of 1970.

Shelterwood - Pine stands where an
adequate understory is not present were cut by
the shelterwood method. High risk pine was
removed to provide openings for reproduc-

TWO BEAR TIMBER SALE

LOCATION OF SALE:

Sec. 31, 32 and 33, T. 5 N., R. 19 W.; sec. 3, 4, 5, 6, 7, 8, 9
and 10, T. 4 N., R. 19 W., MPM, Ravalli County, Montana

DATE OF SALE:

March 23, 1961
Milo E. Wilson

PURCHASER:

Volume Sold
PP

DF

PP

6,000
10,100

DF
S

5

S

LPP
AF

MBF

Volume Cut

MBF

LPP

10

AF

5

OD

16,120

8,193.74
7,223.09
44.99
125.52
56.95
51.74
15,696.03

PHYSICAL CHARACTERISTICS OF THE SALE:
2,810 acres
Total sale area
338 acres
Clearcut
665 acres
Shelterwood
236 acres
Overwood removal

Ponderosa Pine 200+ age class, fair to poor
vigor with the majority in mature to over-

This was the first cut on this area except for
the portion that was cut by overwood removal.

mature condition.
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Overwood RemovalRemove the

Douglas-fir 180+ age class, mature to overmature with moderate amount of dwarfmistletoe
arid spruce budworm.

overwood and thin the understory.
ROADS:

Main - 17.0 miles
Spur - 20.9 miles

Cutting and Silviculture Plan

1. Clearcut - Remove all merchantable
trees in areas of undesirable understory. Cut
areas will be planted with Douglas-fir and
ponderosa pine. Another cut is planned in the
sale area in ten to twelve years which will
remove another portion of the leave blocks.
The objective will be to establish a number of

All cut and fill slopes were seeded to grass.

Spur roads were outsloped and waterbars
constructed where necessary.
LOGGING METHODS:

60 percent of the salejammer-

age classes within the Douglas-fir type.

skidded

2. Shelterwood

REGENERATION:

40 percent of the sale - tractor-skidded

Remove all pine trees in Salmon and

All clearcuts were either prescribe-burned or
dozer-scarified and planted with ponderosa
pine and Douglas-fir. Stage II data indicates
survival ranges from 84 to 96 percent with
258 to 333 trees per acre. Minimum stocking
is 100 trees per acre. Stand 51-1-01 was replanted because of partial failure with the initial planting. A stage II survey in the fail of
1968 indicated a 93 percent survival.

Bongberg risk classes III and IV.

Trees in crowded groups to gain release.

Trees with 20 percent or more lean,
unsound roots or stems, or other mechanical defect.

The objective will be to obtain an all-aged
stand of pine at 20-year intervals or as needed

The following are two examples on the West

high risk and other undesirable trees will be
cut.

Fork District, where the Forest Service has
achieved sound land management objectives:

May 19, 1969
EAST PIQUETT TIMBER SALE

Date of Sale: May 28, 1962
Purchaser: Coultas-Conner Logging, Inc.
Volume Sold: PP - 3,839 MBF

Volume Cut: PP - 5,175 MBF

DF - 1,044 MBF
LPP 15MBF

DF - 908 MBF

LPP

3MBF
8MBF
Total - 6,095 MBF

AF

AF 15MBF

Total - 4,913 MBF
Physical Characteristics of the Sale

Ponderosa Pine

Total Sale Area:
Partially cut area:
Clearcut area:

1. Age Class: 200+

1,414 acres
513 acres
110 acres

2. Insect & Disease: pine bark beetle - light
infestation
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cut selectively with the idea of leaving enough
seed trees to regenerate the area naturally. At
last inspection this has not been accomplished
to a satisfactory degree. The partial cut areas
are remaining barren of any new reproduction

Douglas-fir
Age Class: 200+
Insect & Disease:

dwarf mistletoe - heavy infestation
spruce budworm - light infestation

and the reproduction that is present was established prior to logging.

Cutting Policy

Partial cut area: sanitation and salvage type

Clearcuts: There were 110 acres clearcut and
all were burned, terraced, and machine plant-

cutting (ponderosa pine) Unit area control
method used.

ed. The areas received an initial planting of
200 to 250 trees per acre and at last inspec-

Clearcut areas: removal of diseased

Douglas-fir.

tion, there were 180 to 240 trees per acre

Live streams and steep, severe slopes protected.
Roads:
Main:
Spur:

remaining.

General Information
12 miles
14 miles

When the acres clearcut are compared to the
total acres within the East Piquett drainage,
they are insignificant.

Logging Methods

Acres in drainage:
Acres clearcut:
Acres partial cut:

75% of the sale: jammer skidding
25% of the sale: cat skidded

Landings only where designated by the

5,472
110
513

Forest Service

Only 2% of the East Piquett drainage has been

Regeneration Methods

clearcut and only 11% has had any form of
harvest.

Partial cuts: the ponderosa pine blocks were
May 19, 1969

BLUE JOINT TIMBER SALE

Sold: September 26, 1957
Purchaser: Milo E. Wilson

Volume Cut: 6,829M ponderosa pine -

Volume Sold: 6,830M ponderosa pine -

11,387M Douglas-fir

6,250M Douglas-fir

Total Sold: 13,080 MBF

Total Cut: 18,216 MBF

Elytroderma evident in 28% of merchant-

Physical Characteristics of the Sale
Total Sale area:
Partial cut area:
Clearcut area:

able trees.
Some evidence of Mountain Pine Beetle.

3,568 acres
934 acres
383 acres

Douglas-fir

Ponderosa Pine

Insect & Disease:

Age Class: 200+
Insect & Disease:

Mistletoe heavily infected both overstory
and understory.
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ing, broadcast burning, jackpot burning, and

Cutting Policy:

burning of piles.

Ponderosa pine: cut 55% of total volume
Douglas-fir: cut 90% of total volume
Streams and severe sites were protected as
much as possible from clear cutting.

From general observations it is apparent that
natural regeneration failures can be attributed
to unsuccessful site preparation attempts and
an insufficient seed source. These areas have
been spot planted with moderate success and
one eight acre stand was terraced and planted
with augers with excellent results. The locations of the majority of the spot planted areas
are difficult to pinpoint due to the recording
procedures existing at that time.

cut high risk, diseased, and insect infested trees.

leave a residual stand of healthy vigorous trees.
Roads:

LU. = 14 miles
Spur = 32 miles

There is definitely a manageable stand of Understory present on the partially cut areas today. The major portion of the existing repro-

Logging Methods:

Jammer skidding wherever possible.
Cat skidding only where approved by Forest Service.

duction falls into the 20 to 40 year old age
class. The openings in the understory were
spot planted soon after logging. Therefore, we
assume that only a small amount of the exist-

Landings only where designated by Forest Service.

in g regeneration originated naturally since

Regeneration Procedure and Hazard Reduction

Partial cuts: these areas received a wide variety of treatment for hazard reduction and site
preparation. They were: dozer piling, hand pu-

1957.
Clearcuts
The following statistics will give a general idea
of what methods were used to obtain satisfactory regeneration:

Burned
Hand Planted

Burned
Terraced
Hand Planted

Burned
Terraced
Machine Planted

81

95

207

No. trees/acre
Planted

500-600

400-500

200-250

No. trees/acre
now present

300-350

250-300

180-240

Methods:

Acres

pared to the total acres within the Blue Joint

The predominate species planted was ponderosa pine with the exception of the two highest
most northern facing stands being planted to

drainage, seem insignificant.
Acres in Drainage:
Acres Clearcut:
Acres Partially cut:

Douglas-fir.

Of all the machine planted areas these two

34,944
383
934

Only 1.1% of the Blue Joint drainage has been

high stands had the poorest survival. One had
to be replanted due to a failure.

clearcut and only 4% has had any form of
harvest.

General Information

The final two areas that we cite as examples
of sound land management are on the Ste-

The acres that have been clearcut, when com-
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vensville District of the Bitter Root National
Forest. They are as follows:

Sale: McClain Creek

Sale: Larry Creek

District

Location: Northwest end of the Stevensville

Reason for Cutting Stands: Timber in this

Location: Approximately nine miles northwest of Stevensville on the west side of the

area is mature to overmature. The Douglas fir
has severe mistletoe infestation. Mortality and
economic increment have been increasing and
decreasing respectively. The mortality has created a heavy layer of heavy fuels greatly increasing the fire danger. Small pole-size trees

Bitterroot Valley.

Reason for Cutting Stands: Timber was mature to overmature. The Douglas-fir was heavily infected with mistletoe and stagnated. The
Larch was also infected with mistletoe.

of Alpine fir and Lodgepole pine are stagnated with poor crowns and vigor.

Method of Cutting: Clearcutting was used because of the heavy mistletoe infection.

Method of Cutting: This area was cut in a
mixture of clearcut and selective cutting. The
selective cutting areas were areas having light
ground fuels and below rotation age, healthy,
polesize trees of commercial species.

Treatment: Two units were dozer piled and
burned to remove the slash hazard and prepare the planting site. Douglas fir seedlings
were planted on the south unit and part of
the middle unit. The remaining portion of the
middle unit was left for natural regeneration.
The north unit was logged and no treatment
was done due to lack of funds. A request for
P&M money was made for treatment of the

Treatment: All clearcuts, except the northernmost unit, were dozer piled and planted. The

northern unit was broadcast burned and
planted. Follow-up examinations show varying success in the plantations. This percent of
survival varied from 80 to 97%.

unfinished area.
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Appendix
'H
TRENDS IN PONDEROSA PINE ALLOWABLE CUT
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1941 Plan. - The 1941 plan based the allowable cut on removing two thirds of the ma-

In summary, the allowable cut of ponderosa pine has risen from 7.5 million in 1941 to

ture ponderosa pine over a 50-year period.
The total volume was estimated at 565 mil-

13.0 million in 1966. Since 1957, the indicated allowable cut for ponderosa pine has

lion board feet yielding 378 million feet over
50 years. Dividing this by 50 gives an annual
cut of 7.56 million board feet. In the light of
subsequent measurements the 1941 plan was
conservative in the number of acres included
in the type and in the predicted growth.

varied by 1.6 million board feet for the Montana portion of the Bitterroot Working Circle.

The differences in allowable cuts for all
species might be summarized by saying that
inventory volumes have increased as additional acres of formerly unmerchantable types
have been included, permitting allowable cuts

1957 Plan - For the ponderosa pine type,
the 1957 plan showed an increase in average
growth rate of 79 board feet per acre (M.A.I.)

to rise.

The growth rate on many stands has been
increased by partial cutting. Rotations have
been shortened. The commercial forest area
has been increased due to land exchange and

and in acreage. At this rate, the ponderosa
type was growing at 11.4 million board feet
per year.

removal of certain parcels from primitive area
classification. The minimum size for Douglasfir sawtimber has been dropped from 13 to 11
inches diameter breast height. All of these factors have also tended to permit a larger allowable cut.

Allowable cut for the species was set at 12
million board feet, based on a tabular check
for a rotation of 150 years. The tabular meth-

od checks the proposed allowable cut to assure that present volumes plus growth are suf-

ficient to accommodate the specified rate of
cutting for the entire rotation.

Table 11 summarizes the acreages, volumes,
and other pertinent figures for each plan.

1962 Plan. - This plan used a net periodic

annual growth (past 10 years) of 79 board
feet and a rotation of 140 years for the pon-

How is the Allowable Cut Derived?

derosa pine type.

The allowable cut for the present Bitterroot Timber Management Plan utilizes the
Kemp formula to calculate the cut by area

A number of formulae for allowable cut
were applied and the tabular check of 44 mil-

within each timber type. Area is converted to
volume by multiplying the average volume per

lion board feet allowable cut for all species
was established. The tabular check method re-

acre for the timber types by the acres to be
cut. The Kemp formula weights acreages by

sulted in an indicated cut that was 2 million
feet above the Kemp formula and 3 million

stand size class: sawtimber has a weight of 7,
poles have 5, seedling and saplings 3, and restocking areas 1.

feet below the Von Mantel formula.

The cut was 15.0 million in the ponderosa

pine type and 19.0 million in the Douglasfir - larch type. Breaking these down based
on the percentage of pine in each type, a cut

The formula by this weighting accelerates
the cutting rate particularly in Forests with
large acreages of mature and overmature tim-

of 11.4 million board feet for ponderosa pine
species was indicated.

ber. This is proper and desirable to secure a
more even distribution of age classes and replace decadent old stands with young faster
growing stands provided that the cutting rate
established can be sustained at a relatively
even flow throughout the rotation. Each suc-

1966 Plan. - The calculation of the allow-

able cut of ponderosa pine for this plan is
shown in table 14. Breaking the types down
by the percentage of pine in each type results
in a cut of 13.4 million board feet of ponder-

cessive recalculation of cut at the beginning of

osa pine. This should be further adjusted
downward for its proportional share of the

the plan period will reduce the accelerated
cutting rate as sawtimber acres are reduced
and move into the seedling and sapling and

reduction in cut for water and travel influence
zones to 13.0 million board feet per year.

restocking age classes. However, to assure that
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the timber will last for the entire rotation, a
tabular check or some similar calculation is

Ar
R
4

needed.

A sample calculation using the Kemp formula for the ponderosa pine type of the 1966
plan in the Montana portion of the Bitterroot

Substituting the figures for the ponderosa
pine type in the formula, the allowable cut is:

Kemp's formula:

AAC
Am
Ap
As

Average volume per acre
in sawtimber stands

Vm

Working Circle is shown below.

(7Am + 5Ap + 3As + Ar) Vm

AAC

= Area of restocking
= Rotation age
= Number of stand classes
in numerator

(7x123.7 + 5x13.1 + 3x1.1 + 0.1) 9,387
4 x 119

4R

= Annual allowable cut
= Area of sawtimber stands
= Area of pole stands
= Area of seedling
and sapling stands

18.4 million board feet

The tabular method for checking the reasonableness of the indicated cut for ponderosa pine and other types is shown in table 14.

Table 14. - Calculation of annual allowable cut of sawtimber
(Tabular Method)
Montana Portion of Bitterroot (1966 Plan)
Rotation
Period

Years to cut
Stand size

Area

Acres

Years

Estimated average volume per acre'
at time of harvest
B.F.

Each
class

Cumulative

C.F.

Indicated annual cut
Area

Volume

Acres

MMCF MMBF

Ponderosa Pine Type
119

Sawtimber
Poletimber

123,658
13,106

14,252

--

--

3,236

103.5
12.5

103.5
116.0

1,193
1,048

2,604

19,623

--

3.0

119.0

868

--

3.4

(17.0)
(17.3)

Seedling-

Sapling, and
Nonstocked

--

Av.

(17.0)
17.0

Douglas-fir - Larch Type
136

Sawtimber
Poletimber

181,238
26,052

11,710

--

--

4,046

6,218

14,579

SeedlingSapling, and

Nonstocked

106.0
25.5

106.0
131.5

1,710
1,022

4.5

136.0

1,382

--

4.1

--

Av.

(20.0)
(20.3)
(20.1)
20.0

Engelmann Spruce - Alpine Fir - Lodgepole Pine Type
117

Sawtimber
Poletimber

59,471
117,288

11,645

--

--

3,119

52,077

5,017

37.5
74.5

31.5
106.0

1,888
1,574

11.0

117.0

4,734

--

4.9

(22.0)
(22.2)

Seedling-

Sapling, and
Nonstocked

Av.

(23.7)
22.0

Total

57.0

--

1Based on periodic and mean annual increment data collected in the 1958-60 inventory and summarized in
tables 9 and 11 Appendix of 1966 Bitterroot Tim berManagement Plan.
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Appendix

Iv
COMPARISON OF PLANNED FINANCING WITH
ACTUAL EXPENDITURES FOR
NATIONAL FOREST SYSTEM, 1963-70
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Comparison of planned level of financing for the National Forest System
and the actual expenditures for the period fiscal years 1963-1970
Fiscal Years 1963-1970
8-year total

Activity

Planned
level of
financing

Actual
financing

Percent
financed

Millions of dollars

Timber sale administration and
management
Reforestation and timber stand
improvement
Recreation
Wildlife habitat management
Range management, revegetation
and improvements
Soil and water management
Minerals and special uses
Land classification, adjustments,
and surveys
Forest fire protection
Construction and maintenance
of improvements for fire
and general purposes
Insect and disease control
Acquisition of lands
Roads and trails

285

271

95

342
572
54

137
260
34

40
45
63

120
94
38

97
49
32

81
52
84

68
283

41

203

60
72

100
93
14
842

70
94
27
74

142
99
52

1,138

100
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