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LIST OF PARTICIPANTS 
NATIONAL SILVICULTURE MEETING 
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OBJECTIVES OF NATIONAL SILVICULTURE MEETING 

As a matter of policy and good forest resource management, the 
Forest Service will manage the timber resources on the National 
Forests to achieve the various multiple use objectives established 
for the respective management units. In so doing, we are not to be 
bound to any particular system of management as the primary system, 
but we are to prescribe and use the system of management and the 
cutting methods associated with that system which will best fit the 
resource conditions and needs of the situation at hand. Consequently, 
we must be prepared to prescribe and apply correctly uneven-aged 
management and selection cutting to the same level of expertness that 
we can even-aged management. The purpose of this meeting is to 
develop between disciplines and between both the policy and decision­
making levels and the doing levels better understanding of the 
complexities of uneven-aged management and to equip all the 
participants, for more expert and effective application of the techniques 
and cutting methods available to uneven-aged management. 



ACTIVITY AND TRAVEL SCHEDULE . 
NATIONAL SILVICULTURE MEETING - SEPTEMBER 9-14, 1973 

EASTERN REGION - NCFES - NEFES 

Sunday, September 9 

Arrive in Marquette, Michigan. Overnight at Ramada Inn. 

Monday, September 10 

7:30 - 8:00 Final registrants 

8:00 - 8:15 Call to order, announcements and introductions 
- Bob Blomquist 

8:15 - 8:45 Welcome to Eastern Region - Jay Cravens 

8:45 - 9:00 Objectives of National Silviculture Meeting 
- A.P. Mustian or Bob Pearl 

9:00 - 10:00 Panel: Methods of Control 
U.S.F.S. - Eastern Region: DeWilton Smith 
Industry - American Can Co.: Norman, "Jim", Peryam 
New Concept - Purdue University: John Moser 

10:00 - 10:30 - Coffee Break 

10:30 - 11:45 - Panel: What do we want from our Forests? 
Recreation: John Kuhr, USFS 
Water and Soil: Mike Barton, USFS 
White-tailed Deer: Louis Verme, Mich. D.N.R. 
Other Wildlife: Bob Radtke, USFS 
Timber: Mert Reed, Forest Supervisor, Hiawatha N.F. 

11:45 - 12:00 - Introduction to tour - Carl Tubbs, NCFES 

12:00 - 12:15 - Catch-up or Stretch 

12:15 - 1:00 - Luncheon at Ramada Inn 

1:00 Buses ready for loading 

1:15 - 6:00 - Tour of Dukes Experimental Forest - Carl Tubbs 
Return to Marquette. Overnight at Ramada Inn. 



Tuesday, September 11 

7: 30 

7:45 12:00 

12:00 - 1:00 

1:00 5:00 

5: 30 7:00 

7:00 8:00 

8:00 

Buses ready for loading 

Tour of Dukes Experimental Forest - Carl Tubbs 

Lunch - Hiawatha N.F. - AuTrain Lake Campground 

Two tour stops on Munising R.D., Hiawatha N.F. 
- John Kuyava or Jim Mohler 

Return to Marquette 

Cash Bar at Ramada Inn 

Banquet at Ramada Inn 

Informal Meeting - A.P. Mustian or Bob Pearl 
Overnight at Ramada Inn 

Wednesday, September 12 

7:30 

7:45 8:30 

8:30 11:00 

11:00 - 12:30 

12:30 1:30 

1:30 5:30 

Bus and cars ready for loading 

Travel to tour stops near Amasa, Michigan 

Tour American Can Co. '8, Amasa Block - Jim Peryam 

Travel to Iron River, Michigan and 
Lunch - Ottawa N.F. 
T&T Supper Club 

Travel to Argonne Experimental Forest, Wisconsin 

Tour Argonne - Dick Godman 
Arrive Rhinelander, Wisconsin 
Overnight at Holiday Inn 

Thursday, September 13 

7:00 

7:30 10:10 

Bus ready for loading for Shuttle to airport 
Load aircraft - Convair 580 

Depart Rhinelander and travel to Columbus, Ohio, 
Port of Columbus Airport. Breakfast to be 
served in flight. 



10:10 - 12:30 

12:30 - 4:00 

4:00 6:00 

6:00 6:20 

6:20 7:00 

Travel to Vinton Furnace Experimental Forest 
by bus. 

Lunch - Wayne-Hoosier N.F. at V.F.E.F. 

Tour Vinton Furnace - Sam Gingrich 

Travel to Columbus 
Load airplane 

Travel to Marion, Illinois 

Shuttle from Marion-Herrin airport to motel 
Overnight at Ramada Inn 

Friday, September 14 

7:15 

7: 30 12:45 

12:45 1:30 

1:30 3:00 

3:00 6 :00 ,. 

Bus ready for loading 

Travel to and tour Kaskaskia Experimental Forest 
- Bob Phares 

Return to Marion 

Luncheon at Ramada Inn 

Wrap-up session - A.P. Mustian or Bob Pearl 

Load bus, travel to St. Louis International 
Airport, St. Louis, Missouri, and unload. 



EXCERTS FROM REGIONAL FORESTER 
JAY CRAVENS' WELCOMING ADDRESS 
NATIONAL SILVICULTURE MEETING 

Welcome to the Eastern Region. Once again we are pleased to host 
a National Timber Management Meeting. You are thl' folks who can be 
most instrumental in resolving some of our knotty land management 
problems. We hope this meeting will be as successful as was the 
National Timber Management Inventory and Planning Meeting held in 
Milwaukee in May 1972. 

Our major effort on this trip is to present to you the underlying 
Research efforts and data which either support or do not support 
unevenaged management procedures. Out of this you will also learn 
why alternatives to the exclusive use of the uneven-aged system 
,have come to be recognized, recommended, and supported both by 
Research people and the NF's people of this Region. You should also 
become much more knowledgeable of the "why's" of uneven-aged 
management and where it properly might be used and where and why it 
probably should not be used. Before I go further and comment on 
where we are going, what we are going to see, and some of the problems 
encountered, let me tell you about the working relationships between 
Research, NF's & SPF people. We work very closely together here 
in this Region. All of our marking guides for our various timber 
types, for both hardwoods and softwoods, are based largely on 
Research results and recommendations. Most of our marking guides 
are a joint product of NF's and Research as well as S&PF. You will 
also notice that most of our discussions and observations will be 
on some of our Experimental Forests, beginning here at Dukes, 
because this is where our studies have been made and this is where 
the supporting data have been developed. You will be listening to 
such Research experts as Carl Tubbs here at Dukes; Dick Godman at 
the Argonne Experimental Forest on the Nicolet; Sam Gingrich at 
Vinton Furnace in Ohio, and Bob Phares at Kaskaskia in Illinois. 

That will wind up the weeks tour. There are many other stands, 
Experimental Forests and areas that could be visited. Research 
studies and results appear consistent wherever you may go. But 
regardless of where you go and what you see or are told, I believe 
you will reach several conclusions. 

First, hardwood silviculture is very complex and there 
is no one simple on-the-spot solution. 

Secondly, we must rely on Research to lead the way 
for us with factual studies of causes and results and 
then base our cutting guides on these results. 

-1-



Thirdly, neither the selection system nor an even-aged 
management system is a panacea for hardwood management. 
There are many elements to be considered. 

Our panel discussions will bring to light a good many of these and 
will set the stage for some very interesting discussions out in the 
field. 

Within practical management and acceptable operating costs, we must 
consider many facets such as the objectives of management, size 
of ownership, desirable growing stock, stand condition, site, aspect, 
age-class, operating budget, training level of foresters and 
administrators, etc. All of these must be considered before reaching 
a tentative conclusion as to the proper silvicultural treatment 
for any given stand. And the, after having factored out all this, 
we may be forced to prescribe a different treatment because of 
multiple-use considerations or because Mother Nature by one storm 
or insect or disease epidemic or public reaction has instantly 
changed the situation for us. This is why we find hardwood silvi­
culture so interesting challenging and at times controversial. 
I'm sure our critics do not recognize, and probably do not choose to 
recognize, how complex hardwood silviculture really is. As you well 
know a quick answer to a complex problem is most apt to be simple, 
direct and wrong. 

Last but not least, I'll cut you into a basic that may not have 
occurred to yeu. I was schooled and had a great experience, some 
15 years as a timber beast, in conifer management in the West. 
Though the setting and situation here in the eastern hardwoods 
seems different, keep in mind that the basics are the same. Each 
stand must be analyzed in keeping with the management objectives 
for the area, the silvics of the species, the stand condition, etc., 
before a decision is reached prior to the time of management 
manipulations for whatever purpose. 

So please keep these things in mind during your observations and 
on the tour. I think you will find the coming week a most 
interesting one and a mentally challenging one. We will be 
interested in your reactions and interactions after you have had time 
to assimilate and digest all the things you will have observed and 
heard during the coming week. 

Again, welcome to the Eastern Region. Enjoy your stay. 
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INVENTORY 

PANEL PRESENTATIONS: METHODS OF CONTROL 

PRESENT SYSTEM OF INVENTORY AND MANAGEMENT 
PLANS CONTROL IN REGION 9 

DeWILTON C. SMITH, CHIEF, PLANS & INVENTORIES BRANCH 
DIVISION OF TIMBER MANAGEMENT, EASTERN REGION, USFS 

1. Partial permanent plot remeasurement for growth, mortality, 
total volume check and statistical analysis. 

2. Compartment examination of a 10% random sample of 
compartments by districts for TSD, treatments, deferrals, 
an~ other coordination measures. 

MANAG EMENT PLAN 

1. Selection o~ management objectives 
2. Coordination 
3. Silvicultural systems 
4. Environmental statement 

CONTROLS 

1. Records 
2. Reports 
3. Updates 



NORTHERN HARDWOOD MANAGEMENT ON 
AMERICAN CAN COI~ANY LANDS 

NORMAN J. PERRYAM, AREA 113 SUPERINTENDENT 
AMERICAN CAN COMPANY 

AMASA, MICHIGAN 

Management and regulation of the cut on this land base of 
approximately 30,000 acres can be broken down into three 
phases. 

1. Starting in 1930 "Selective Logging" put into practice. 
1930-1950 cutting in virgin old-growth hardwood. 

Logging done by railroad. Influenced by economic 
conditions. 

Regulation based on "percent of cut". 

2. Begin 1958 Cycle 2 cutting. Cull hardwood market 
and "sanita;.tion cut". 

Basal area guide and growth plots as a control. 

3. Cycle 3 1971 basal area control; angle gauge use modified; 
cutting pulpwood from small diameter trees. High grade, 
high value crop trees. 



A SYSTEM OF EQUATIONS FOR THE COMPONENTS OF FOREST GROWTH 

JOHN W. MOSER, JR., ASSOCIATE PROFESSOR OF FORESTRY 
PURDUE UNIVERSITY, WEST LAFAYETTE, INDIANA 

ABSTRACT 

Most applications of differential equations to growth and yield 
prediction have provided either net or gross estimates of stand 
attributes such as basal area and volume. The present study 
utilizes a system approach to approximating the dynamics of 
tree movement through progressive diameter classes. Coupled with 
tree movement are the associated attributes of basal area and 
cubic-foot volume. In addition, mortality by size class and 
ingro~th into the smallest size class are considered. The result­
ing syst~ is a set of sixty-six first-order differential equations 
which, when solved simultaneously, provides estimates for the 
components of forest growth by number of trees, basal area, and 
cubic-foot volume for six diameter size classes. Forest managers 
may utilize this approach to growth estimation through a computer 
program by specifying a set of initial stand conditions which 
\rJould be obtainable from pennanent or temporary plots or from stand 
examination information. Currently~ efforts are being directed 
toward the application of this system to the northern hardwood type 
in Michigan's upper peninsula. 



PANEL PRESENTATIONS: WHAT DO WE WANT FROM OUR FORESTS? 

ESTHETICS AND RECREATION 
JOHN F. KUHR, REGIONAL LAND~CAPE 
ARCHITECT, DIVISION OF RECREATION, 
RANGE, ENVIRONMENTAL AND WILDLIFE 
MANAGEMENT, EASTERN REGION, USFS 

What do we want from our Forest in Esthetics and Recreation? 

Viewing pleasant scenery and an opportunity to commune with nature 
is a simple summarization of what man expects when he visits the 
Forests of the Eastern Region. These two activities must be 
continuously considered when we, as r"esource specialists, scientifi­
cally manage the timber and other resources for human consumption. 

Variety, more than any other word, best describes the character of 
the landscape that affects the esthetic and recreation on experience 
in the Forests. Acceptable variety is very desirable. Too little 
or too much will create monotony or unpleasant effects. 

In our Eastern hardwood stands, variety in timber composition and 
arrangements are key determinants in providing the desirable visual 
effects and recreation atmosphere. Both even-age and uneven-age 
managements are appropriate methods in accomplishing these objectives. 
However, forethought and discretion must be used when using both 
methods, in order to achieve the desired visual harmony and ecological 
balance of the Forests. 



WATER YIELD AND QUALITY 
MICHAEL A. BARTON, DEPUTY FOREST SUPERVISOR 
OTTAWA NATIONAL FOREST, EASTERN REGION, USFS 

You have asked that I "describe the composition and arrangement of 
the Forest best suited" to the production of quality water. The 
answer is simple and impractical. Instead I would like to take 
this opportunity to compare the impact of uneven-aged management and 
even-aged management upon the water resource. This approach will 
allow you to return to your various Regions and Forests and determine 
how your timber management can contribute to the needs of the people 
in your part of the country. . 

I will discuss how our management influences water yields and 
quality of flows. Run-off (water yield) results from precipitation 
minus the water used in transpiration and interception. Land 
managers can produce increases in water yield by influencing these 
two f~ctors. The most change results from reducing transpiration 
by removing vegetation. The amount of water yield increase is 
proportional to the proportion of watershed cut and the basal area 
removed. The duration of the increase can be related to the amount. 
In addition, a~forestation and species conversion can influence water 
yield. 

The quality of flows may be separated into physical quality and 
chemical quality. Physical quality consists of temperature, 
turbidity, sediment load, and color. Undisturbed forest floors 
generally yield flows of physical high quality. Degradation of 
flows is directly proportional to the amount of disturbance. 
Uneven-aged management usually produces less sediment than even-aged 
management. However, the primary source of sediment is skid-trails 
and roads. Therefore, the frequency of re-entry is important. 
Timber harvest does not have to mean degradation. The key is sale 
design and administration. 

There is considerable controversy regarding chemical quality and 
timber harvest. In my opinion there is a negligible long term 
effect from sustained yield management. There may be a short term 
effect while the ecosystem is regaining equilibrium. 



WHITE-TAILED DEER 

Louis J. Verme, Biologist in Charge 
Cusino Wildlife Research Station 

Michigan DNR 
Shingleton, Michigan 

"Even-age silviculture, either through clearcutting or the 
shelterwood system, is strongly advocated for managing northern 
hardwoods stands lying within or adjacent to conifer deeryards 
in the Lake States Region. The primary objective here is to 
provide a continuous superabundance of nutritious forage for deer 
wintering in browsed-out yards. This program can be accomplished 
with little or no loss in timber production. Uneven-age forest 
management is in order for upland sites utilized by deer for summer 
range. It is recommended, however, that the timber harvests be 
heavy enough to promote profuse, rapidly-growing reproduction, 
because this forage has a higher nutritive value compared to that 
struggling under appreciable shade. Timber stand improvement 
practices ought not remove all of the so-called "weed tree" species, 
since a proper mixture in the whitetail's. diet is highly desirable. 
In short, sensible intergration of deer and timber interests in 
northern hardwoods is not so difficult as we sometimes believe to be 
the case." 



WILDLIFE 
Robert E. Radtke, Branch Chief 

Wildlife and Range; Division of Recreation, 
Range, Environmental and Wildlife Management 

Eastern Region, USFS 

Wildlife is a product and a management objective that the public 
wants from our National Forests. Coordination of wildlife and 
timber is essential to best achieve this objective. 

The management of forest vegetation effects the habitat of the 
various wildlife species. Both even-aged and uneven-aged 
silviculture produce a type of habitat which supports a 
characteristic type of vegetation -- and associated wildlife 
species. Both systems, or how they are applied can adversely effect 
certain groups or species of wildlife. 

The "carrying capacity" of northern hardwoods to support many of the 
more popular game species, such as deer, grouse, hare, and 
woodcock is reduced under UAM, than is possible under EAM, since 
these forms of wildlife favor vegetation associated with an open 
environment and an early stage of succession. Where management 
objectives are directed toward benefiting deer, grouse, snowshoe 
hare and woodcock, this can best be achieved through EAM. Northern 
hardwood areas adjacent to deer yards should be managed primarily 
through the application of EAM silviculture. 

Likewise a variety of wildlife species is dependent upon the 
vegetation characteristic of UAM and the mature rorest. Management 
needs to recognize the needs of these species. 

Forest management must be directed towards creating habitat 
diversity, reflected by both DAM and EAM silviculture. 
Management -- through periodic thinnings, harvest, and 
regeneration -- plus a balanced combination of mature forests 
and vigorous young forests, provides the varieties of habitat and 
food required by a variety of wildlife species. 

A coordinated timber-wildlife program, to be effective, must be 
directed toward achieving a wide variety of ecological conditions, 
which favor a variety of native wildlife species. 



TIMBER 
Merwyn O. Reed, Forest Supervisor 

Hiawatha National Forest, Eastern Region, USFS 

The Timber Management objective is to produce a sustained yield 
of high value products. 

Soil types are an important consideration. Hetergenous soil 
types found in the East are not all suited to producing high 
value products. 

Different management practices must be applied to various types 
to maximize quality. 

Northern hardwoods are cut selectively. If yellow birch is 
desired, even-age management should be applied. 

Red and white pine are managed under the even-aged system, 
including intermediate cuts. 

Pulpwood and/or low value types are managed as even-aged with no 
intermediate cuts. Fully stocked stands are most desirable for 
short rotation species. 



TOUR OF DUKES EXPERIMENrAL FOREST 
IN MICHIGAN'S UPPER PENINSULA 

September 10-11, 1973 

ALL-AGED FORESTRY (UNEVEN-AGED MANAGEMENT) 
BASIC GOALS AND MECHANICS 

In the northern hardwood type selection forestry (uneven-aged 
management) is used to: 

(1) Produce sustained yields of high quality sawlogs and veneer 
along with fiber material. 

(2) To enhance esthetics. 
(3) To protect lake shores, stream banks, watersheds. 
(4) To convert from less tolerant (or less aggressive) to more 

tolerant species. 
(5) Any combination of the first four silvicultural goals. 

Silvicultural goals are to: 

(1) Develop an all-size distribution of trees in stands. 
(2) Develop hig~ quality trees (no or little active species 

discrimination) . 
(3) Keep stand and individual growth at optimum levels. 
(4) Keep mortality at a minimum. 

Silvicultural practices and limits to attain these goals: 

(1) Use of marking rules to choose trees to harvest or leave 
on a priority basis. 

(2) Use of basal area guides to develop optimum structure for 
growth nnd quality or conversely to limit the harvest to 
protect the productiveness of the site. 

Modifications made to accomplish certain silvicultural or manage­
ment goals include: 

(1) Group selection. 
(2) Variations in stocking. 
(3) Variations in structure. 
(4) Variations in cutting cycle. 
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Dukes: Stop Ill. SILVICAL CHARACTERISTICS, ECOLOGY, TYPICAL 
STAND AND MARKET CONDITIONS. 

1. Principal dominant species of climax are shade tolerant 
(sugar maple - Am. beech). 

2. Associated tree species are also shade tolerant to varying 
degrees (yellow birch, red maple, eastern hemlock, balsam 
fir, white ash). 

3. These associated species are found in varying mixtures in 
preclimax associations (hemlock-yellow birch) and range 
from very tolerant (hemlock and fir) to moderately tolerant 
(yellow birch). 

4. Most of these species are long lived, prolific seeders. 
Most require shade for establishment. Some like beech, 
sugar maple and red maple are capable of establishing 
themselves on duff while others often require mineral soil. 
Competition plays an important role in species composition. 

5. Most species are capable of withstanding suppression either 
as seedlings or large trees or both for protracted periods 
and respond well to release. 

6. Markets for high quality (saw!ogs and veneer) are always 
available. The quality differential is always large. 
Grade is, to a large extent, dependent on size and partly 
dependent on stand density which influences branching 
(the major quality determinant). Markets for low quality 
material are developing rapidly. 

7. Three categories of stands exist. Even-sized "second" 
growth. Two storied "second" growth. Uneven-sized stands 
of old or second growth. Note: Beginning stand structure 
has little t~ do with the choice of a management system. 

Dukes: Stop 112. NATURAL STAND DEVELOPMENT 

1. There is a continuous cycling of sugar maple reproduction in 
the understory. Average age of seedlings - 12 years; 
oldest - 35 years. 

2. Natural mortality in the overstory creates small openings 
which eventually fill in the overstory. 

3. Essentially, this is the simple basis for the individual 
tree selection system practiced in northern hardwoods. 

4. Note: either naturally or through forestry practices this 
procedure leads to stands of "climax" species. Examples, 
hemlock-hardwood, mixed conifer hardwood, white pine-hardwood 
all proceed to sugar maple - the speed of succession is 
controlled partly by site factors. 

Dukes: Stops #3 - 6. OLD GROWTH STUDIES 
(overstocked with sawlogs, understocked 

with poles) 

Nature practices selection on a survival basis; we must modify 
this to meet our aims by choosing trees to be cut and controlling 
stocking. There are a large number of ways of choosing trees 
and controlling stocking. Examples, 22 inch diameter limit, 
12 inch diameter limit, 5 inch diameter limit. 



Take home; (1) diameter limits do not control quality, may make 
excessively large openings, but is cheap and easy. Best practice 
high diameter. (2) Large trees left after diameter limits are 
too exposed, epicormics persist, crowns are "set", quality is low. 
Heavy cutting in any stand leads to the same condition. 

Group selection (1/10 to 1/2 acre) has been used to increase the 
proportion of less aggressive, less tolerant species. This is 
difficult on some sites, easy on others. However, group selection 
is difficult to manage on all sites. Best practice - use in 
conjunction with individual tree selection, scarify openings. 

Various selection practices have been used. (Remove defective 
trees, remove percent of merchantable volume, remove "mature" 
trees, harvest gr~th). None of these are suitable to consistently 
obtain growth and quality either because they are not amenable to 
systemization, are not measureable or do not take important 
factors into account. For example, in an overstocked stand, cutting 
a volume equivalent to growth will result in leaving the stand in 
an overstocked condition. Cutting "growth" in an understocked 
stand (understocked in an essential size class) will result in a 
continuation of understocking and poor growth. A continuation of 
the latter practice can ultimately cause harvestable tree numbers to 
diminish to zero. 

Subsequently, stand stocking of the experiments here were translated 
to basal area which measurement forms the basis for controlling 
the harvest, developing stand structure and the growth potential of 
these forests. 

Dukes: Stop il7. REGULATED STAND 

Structure here is good with saplings, poles, small and large 
sawtimber represented. Stand history; first cut in late 30's. 
Subsequently cut three times; twice to 70 sq. ft. 10"+ and the 
last cut to 50 sq. ft. Original volume removed, 3-5 thousand 
on the ground. Harvests on 200 similar acres in 1955-1965 
equalled about $15 per acre per year. 

Dukes: Stop #8. GROWING STOCK LEVELS 

Choices of stocking are relatively great to gain owner objectives. 
Ninety square feet = high cash, low percent return on market value 
of standing trees. 50 square feet = high percent, lower cash. 
Cutting cycle can be manipulated from 5 to 15 years. Browse 
production dwindles as management continues, esthetics improve. 
Cut concentrates in sawlog class. 

Dukes: Stop #9. ESTIMATING GROWTH, John Moser 

Use of current inventory data can be used to estimate growth. 



Dukes: Stop #10. POLE SIZE STANDS 

Basal area control ensures continued production. However, cuts 
should focus on the predominant size class to develop structure. 
Erdmann's model shows examples of results of various combinations 
of cuts in poles and sawlogs. 

Even-sized stands can be regulated in one to three cutting cycles 
depending on initial conditions. 

Dukes: Stops #11 through? REGENERATION 

Even-age practice. Shelterwood, clearcutting contrasted to group 
and individual tree selection. Heavy cutting does not ensure 
representation of less "tolerant" species. Key to reproduction 
is advanced reproduction. Some forms of clearcutting are really 
shelterwoods, multiple shelterwoods approach selection, heavy 
selection approaches shelterwood. 



TOUR OF STANDS ON MUNISING 
RANGER DISTRICT, HIAWATHA N.F. 

September 11, 1973 

Both of the areas we will be visiting were cut when there was a 
thriving market for charcoal wood. With the exception of a minor 
amount of sawlog material all of the wood was cut up into 12 inch 
chunks for charcoal blocks. Thus, utilization was very good. On 
the Rock River Road Sale the volume included large beech culls. 
Marking instructions for both stands were to leave a residual basal 
area of 80 sq. ft. We have no way to check this accurately at 
this point in time but assume this was done. Some details for the 
individual sales follows. 

Johnson Lake Tower Sale. 

Cutti.ng was done between 1967 & 1969 
Year of stand origin - around 1900 
B.A. prior to marking - 120 sq.ft./A. 
B.A. cut - 40 sq.ft./A. 
Acres in sale·- 590 
Volume cut - 49 MBM and 6000 cords 
Number of trees - 61,490 
Value - $4,000 

Rock River Road Sale. 

Cutting was done between 1965 & 1967 
Year of stand origin - around 1880 (?) 
B.A. prior to marking - 110-120 sq.ft./A. 
B.A. cut - 30-40 sq.ft./A. 
Acres in sale - 100 
Volume cut - 30 MBM and 940 cords 
Number of trees -
Value - $605 
None of the large white pine was cut because of lack of market. 
Hemlock was not cut as a wildlife coordination measure. 

-1-



Recently angle-gauge plots were taken in these two areas. This 
data is presented below and compared to Eyre and Zillgitt's 
recommended basal area distribution. 

Eyre and Johnson Rock River 
Zillgitt Lake Tower Road 

Square feet of basal area. 

Saplings 8 20 12 
Poles 5"-9" d.b.h. 16 65 75 
Small saw logs 9"-15" 22 40 45 
Large saw logs 15"+ 26 15 10 
Large saw logs 20+ 20 0 0 
Total 5"+ 84 120 130 
Total 10"+ 55 55 

-2-



Stop 1 

Stop 2 

Stop 3 

TOUR OF AMERICAN CAN COMPANY LANDS 
AMASA, MICHIGAN 

September 12, 1973 

This is a stand very untypical of American Can's 
hardwood holdings. It is a relatively young 
stand and probably the nearest example of a 
natural, even-aged hardwood stand in the area. 

Block 4. 
in 1962. 

Scheduled for cutting in 1975. Last cut 
Note absence of certain D.B.H. classes. 

If time permits, comparison with adjoining lands 
can be made. 

Block 2. Cut for 3rd time in 1972. Scheduled for 
cut in 1984. 



TOUR OF ARGONNE EXPERIMENTAL. FOREST 
IN NORTHERN WISCONSIN 
September 12, 1973 

Argonne Stop No.1. FULLY REGULATED STAND 

Stand originated following commercial cutting about 1905. Sugar 
maple averages site index 65, typical for the species in the 
Lake States, with stand conditions illustrating characteristics 
of second-growth northern hardwoods upon reaching fully regulated 
structure. 

Initial cut made in 1947 with periodic cuts in 1958 and 1968. 
Recommended structure for all-aged management achieved in third 
cycle cut. First two cuttings made to slightly lower than 
recommended levels to speed up structure development. Future cuts 
will harvest 100 percent of growth at lO-year intervals. Roads 
are established and yields should consist primarily of better 
quality, higher value sawlogs with some pulpwood but is adaptable 
to a flexible market. Net board foot growth expected to average 
about 350 board feet per acre per year. Larger trees increasing 
in diameter at Iate of 2-1/2 - 3 inches every 10 years. 

Regeneration - Developing in "holes" where needed and still 
contains a mixture of species, although tolerant sugar maple is 
predominant. Browse production appears to have stabilized at 
100-200 lbs. per acre and should continue at this level. under 
present management. 

Quality - Larger trees (residuals from 1905 cutting) have set 
merchantable lengths because of forking, crown break-up, large 
limb sizes and frequent epicormic sprout development. Smaller 
trees growing ·into and through larger tree crown layer have 
greater merchantable length potential, less forking and clearer 
holes than overs tory trees. Increase in tree size is commensurate 
with stem quality and grade improvement expected in fully regulated 
stands for all species. 



Argonne Stop No.2. METHODS OF CUTTING IN POLE-SIZE 
NORTHERN HARDWOODS 

The study compares several methods of cutting on regeneration, 
growth and yield and quality development in second-growth stands 
that developed following heavy commercial cutting about 1905. 
This replication consisted primarily of pole-sized trees. A 
typical mixture of species with average site index for northern 
hardwoods in the Lake States. 

Cutting methods being evaluated consist of: 

1. No cutting 8. Block clearcut-5" and 
2. Selection cutting-90 square feet. larger. 
3. Selection cutting-75 square feet. 9. Block clearcut-l" and 
4. Selection cutting-60 square feet. larger. 
5. Crop tree release 10. Strip c1earcut-5" and 
6. 8" stump diameter limit larger. 
7. Group selection 11. Strip clearcut-l" and 

larger. 
12. Shelterwood 

Initial treatments made in 1951. Selection cuttings continued on 
IO-year cuttin&cycle, crop tree release on 20-year cycle and 
group selection terminated after 2nd cut. Shelterwood overs tory 
removed after 8 years. Other cuttings being remeasured periodically. 

Regeneration - Fully stocked on control, selection cuttings and 
sheiterwood. Moderate stocking in 5" limit block and strip 
cuttings and poor in 1" limit and group selection. 

Ref: -Metzger, F. T. and C. H. Tubbs. 1971. The influence of 
cutting method on regeneration of second-growth northern 
hardwoods. Journal of Forestry (69), 559-564. 

Growth Response - Net growth was correlated with total stocking 
and stand structure over IS-year period (attached graph) with 
highest board foot growth occurring in selection cutting leaving 
90 square feet of basal ares. 

Ref: -Erdmann, G. G. and R .. R. Oberg. Fifteen-year results 
und management implications from six cutting methods in 
second-growth northern hardwoods. North Central Forest 
Experiment Station. In press. 



Quality Improvement - Stem defect frequency and type varied by 
species, treatment and position in the first two logs. Forking, 
crown size and diameter growth rates were related to residual 
stand density IS years after the initial cut. 

Ref: -Godman, R. M. and D. J. Books. 1971. Influence of 
stand density on stem quality in pole-size northern 
hardwoods. North Central Forest Experiment Station 
Research Paper NC-s4, 7 pp. 

Argonne Stop No.3. GROWING STOCK LEVELS - TREE QUALITY STUDY 
AND SHELTERWOOD CUTTING 

Studies illustrate species variation and .response affecting 
regeneration, growth and quality development. 

Quality improvement of young stands is influenced by both 
stocking and stand structure, therefore by the silvicu1tural 
system that is used. Most hardwood species are extremely 
responsive to cutting method although some effects do not show 
up for a period of years. 

Forking is a common problem in opposite branched species particularly 
sugar maple and white ash. The terminal bud is lost about every 
3-5 years and t~e opposite branches compete for light creating an 
acute-angled fork. Correction of forking is achieved in part by 
density of the stand and to a large extent by stand structure in 
species that do not exhibit strong apical dominance. 

Epicormic sprouting is a serious problem in most hardwood species. 
The frequency of sprouting is associated with crown class but is 
more strongly correlated with crown area for trees of a given size. 
Control of sprouting can be achieved through crown development and 
position in the stand. 

Other factors influencing tree quality that appear to be 
associated with the silvicultural system include bird peck, winter 
sunscald, fork breakage and probably frost cracking in some areas. 
Periodic growth is markedly influenced by cold weather because 
hardwood species shrink with colder temperature to the extent that 
5-year growth can be underestimated by nearly 50 percent depending 
on the species. 

Shelterwood cuttings are, at present, the most reliable method of 
establishing even-aged stands of northern hardwoods for the Lake 
States. This method provides an overstory to retard herbaceous 
competition, assure full stocking and early development of the 
regeneration. 



This cutting illustrates the initial cut recommended under the 
system and regeneration response that can be expected. The 
residual trees in the overs tory also illustrate tree form and 
quality problems that will be encountered with an even-aged 
system in northern hardwoods. 
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TOUR OF VINTON FURNACE EXPERIMENTAL FOREST 
IN SOUTHERN OHIO 

September 13, 1973 

Background: The Vinton Furnace Experimental Forest is an outdoor 
laboratory of 1200 acres owned by the Mead Corporation and made 
available to the Northeastern Forest Experiment Station to conduct 
research in timber management. The research conducted here applies 
to the upland oak forest type where oaks are the predominant species. 

History: During the Civil War, Southeastern Ohio thrived as a 
center of iron and steel production. To provide the vast supplies 
of charcoal needed by the iron industry, local wood was cut at a 
furious pace. Each 5 cords of wood yielded 200 bushels of charcoal. 
But in 1860, one furnace alone burned 300,000 bushels of charcoal, 
and there were more than 40 furnaces to supply. So, the nearby 
forests were virtually stripped of trees to meet this tremendous 
need for wood, not once but several times. 

For more than half a century some of the best iron in the world 
flowed from Southeastern Ohio's smelters -- including that used in 
making Civil War artillery, such as the famous "Swamp Angel." 
Then, the discovery of richer, more abundant ores in Michigan and 
Minnesota brought the heyday of Ohio's iron industry and the 
indiscriminate 2utting of her forests to an end. 

Vinton Furnace Stop No.1. COMMERCIAL CLEARCUTTING 

In this system, every tree that was large enough to make an 8 foot 
sawlog 10 inches in diameter was cut. The removal involved 
two-thirds of the basal area in the forest and all the sawtimber 
volume. Wnat remained after harvest was a poorly stocked stand of 
low quality trees. Reproduction is good on the lower slopes; poor 
on the upper slopes. 

Vinton Furnace Stop No.2. DIAMETER LIMIT CUT 

No Timber Stand Improvement - In this plot every merchantable tree 
that exceeded the diameter set for its species was cut. The limit 
set for each species included: yellow-poplar, 20 inches; white 
oak, 18 inches; black, red, and chestnut oaks, 16 inches; scarlet 
oak, 14 inches; and hickory, 12 inches. These cutting diameters 
were selected so that larger trees of the more valuable species 
would be left for further growth and seed prod~ction. 



About 30 percent of the basal area and one-fourth of the 
sawtimber volume on the area were removed in the first cut. 
A second cut was taken in the winter of 1961. 
stand improvement work was done, the residual 
many low quality trees. Reproduction in this 
to the selection plots. 

Vinton Furnace Stop No.3. SELECTION CUT 

Because no 
stand contains 
plot is similar 

No Timber Stand Improvement - Foresters took only merchantable 
trees that were mature, damaged, or defective in this operation. 
They removed one-third of the basal area and about 20 percent of 
the merchantable volume, but, as in the first two plots, many 
culls and undesirable trees remain. A second cut was made in this 
plot in the winter of 1961. No timber stand improvement was done 
here. Reproduction is poorly developed and while adequate in 
numbers, includes no yellow poplar. 

Vinton Furnace Stop No.4. COMPLETE CLEAReUT 

All trees merchantable for sawlogs and pulpwood were removed. In 
addition, everything else over 4-1/2 feet tall was cut and left on 
the ground. Thus, all of the basal area and volume was removed. 
Obviously, it will be a long time before the plot yields another 
harvest cut, ~ut the quality of the reproduction is excellent, 
growth is rapid, and none of the growing space is being wasted by 
residual trees. Thinnings will be done in the stand periodically, 
so as not to lose tree vigor and to recover intermediate products. 
The plot contains much yellow-poplar and, after only 15 years since 
the cut, basal area has increased 60 square feet. 

Vinton Furnace Stop No.5. SELECTION CUTTING 

With Timber Stand Improvement - In an operation similar to that on 
Plot 3, half of the basal area and about 40 percent of the sawtimber 
volume were removed from this plot. Defective trees and undesirable 
species were later killed. Reproduction is good, but its growth 
has diminished as the residual stand closed. Quality of many 
residual trees declined greatly after this heavy cut. 

Vinton Furnace Stop No.6. COMMERCIAL CLEARCUT 

With Timber Stand Improvement - In this plot, as in Plot 1, 
commercial clearcutting was done. But culls and undesirable 
species were removed here. The stand that remains is grossly 
understocked and will not produce good quality wood, because of 
the great nmOllnt of branching along the lower trunks of the trees. 
Reprc~uction, however, is excellent, except in the areas dominated 
by residual trees. 



Vinton Furnace Stop No. 7. S~illLL TRACT MANAGEMENT 

A one-half acre opening made as part of a small tract management 
study. In order to obtain the desired reproduction cutting was 
done by clearcutting in patches. This study contained three 
tracts of about 50 acres in each tract. The stands are managed 
on a nominal 80-year rotation with cutting intervals of 1, 5, 
and 10 years. For the l-year-cutting-cycle tract, 1/80 of the 
area was clearcut each year, on the 5-year-cutting-cyc1e 1/16 of 
the area was clearcut and on the 10-year-cutting-cycle the total 
area cut at each interval was 1/8 of the total area. 

Vinton Furnace Stop No.8. THINNING AND INTERMEDIATE STAND MANAGEMENT 

A 40-year old stand thinned twice to a minimum desired stocking of 
60%. 

Vinton Furnace Stop No.9. SELECTION CUTTING 

The cut in the selection tract was set at 500 board feet per 
acre, and cuts were made whenever the trees in the stand were 
large enough for lumber had attained that amount. The first cut 
was made during the winter of 1956-57. A second cut was made in 
1959; a third, in 1962-63. 

Vinton Furnace Stop No.lO. SHELTERWOOD CUTTING 

The first cut was a combination preparatory and seed cut. A 
preparatory cut removes only intermediate and suppressed trees 
from the understory to develop conditions on the ground favorable 
for natural seeding. A seed cut removes some of the trees in the 
overstory to let in light and to aid in establishing new seedlings. 
Carried out together, the first preparatory and seed cut removed 
two-thirds of the basal area and one-half of the sawtimber volume. 

Reproduction has not developed in the selection tract. The 
shelterwood tract had good reproduction initially, but in recent 
years has become increasingly dominated by tolerant species. 

Vinton Furnace Stop No.ll. SIZE OF OPENING (Group Selection) 

36 plots were installed: 18 on good sites (site index for black 
oak 70 to 85), and 18 on poorer sites (site index 50 to 65). 
(Site index means that dominant black oaks are between 70 and 85 
feet tall at 50 years of age.) Circular plots of one-eighth, 
one-fourth, one-half, one, three, and five acres were established 
on each site class. All merchantable timber on the plots was 
harvest2d. All non-merchantable trees larger than about 2 inches 
in diameter were killed. A count of reproduction has been kept on 
800 sample milacres in the plots. 



Since the original cutting, all species have increased in both 
numbers and distribution, except for red and black oaks on the 
good sites and, possibly, the white oak on the poorer sites. On 
both sites, yellow-poplar increased the most. 

From the study it appears that site quality makes quite a 
difference in the number of stems of oaks, yellow-poplar, red 
maple, black gum, sassafras, sourwood, and brush species, like 
witch-hazel and alder. It also appears that site quality affects 
the numbers of ash, cherry, aspen, elm, and other trees. 

Size of opening seems to make little difference in the number of 
seedlings per acre. However, seedlings grow slower in the smaller 
openings, because more of the area is shaded by the surrounding 
stand. 

This study makes it apparent that size of opening (at least down 
to 1/4 acre) is not critical in obtaining adequate desirable 
reproduction following clearcutting; however, reproduction will 
grow better on larger openings than small ones. 



TOUR OF KASKASKIA EXPERIHENTAL FOREST 
IN SOUTHERN ILLINOIS 

September 14, 1973 

The Kaskaskia Experimental Forest is located in Hardin County, Illinois, 
on the extension of the Ozark plateau region. This area has not been 
glaciated. The soils are cherty silt loams, and productivity is 
largely dependent upon moisture availability. Oak site inde~ can vary 
from 55 on the ridge tops to 85 in the coves; these extremes can occur 
within a distance of a few hundred feet on the landscape. The lower 
slopes, north- and east-facing slopes, and coves are much more 
productive than the upper slopes, south- and west-facing slopes, and 
ridge tops. The climate is typically continental, with hot-humid 
swnmers, cool winters, and an average of 43 inches of rainfall. The 
growing season is 200 days, and there is often a 3-4 week period with 
little or no rain during July and August. 

Forest types include S.A.F. types 40, 52, and 53. This area is in 
the transition zone between the zeric oak-hickory type to the west 
and the mesic mixed hardwood to the east. Yellow-poplar, maple, and 
northern red oak are generally confined to the moister sites, while 
post oak is found on the drier sites. The other red oaks, white oak, 
and hickory occur on most sites in varying proportions. 

The major cutting operation in the area probably took place around 
1890, and fires Qere very cammon in the area prior to the introduction 
of fire prevention programs by state and federal agencies. 

The present stands are unbalanced, uneven-aged stands with 2 to 4 age 
groups predominating. The black, scarlet, and red oaks are presently 
the dominant species, but are not regenerating well under uneven-aged 
management. Therefore, changes in species composition are inevitable 
in these stands in the future--with management or without management. 
The current merchantable volume growth of 100 to 300 bd. ft./acre/year 
is a function of the faster growing oak group, and may be reaching its 
peak rate at the present time. 

The tour will consist of four stops, including both managed and 
unmanaged stands. The potential changes in stand structure and com­
position will be discussed in relation to the silvicultural systems 
ttlst \.Jcre imposed at each stop. 

List of stops 

Ul Compartment 17 is cne of 38 compartments of an extensive 
management study designed to test several variations of 
even-aged and uneven-aged management and the long-term 
development of the stands. This compartment was cut 
three times at 8-year intervals, and cull trees were 
removed at each cut. 



112 Compartment 21 is similar to compartment 17 except that 
cull trees were not removed. 

#3 The Natural Area is an example of a stand that has 
developed without disturbance or management for at 
least the last 40 years, and illustrates the changes 
that can occur without management. 

1;4 The Good Fann Woodlot was designed to demonstrate the 
possibility of makinr, an annual cut on a small wood­
land, using intensive silviculture. 

2 



Stop III 

Kaskaskia Experimental Forest 

Location: Compartment 17 Size: 26.9 acres 

Management system: Uneven-aged, rotation length 80-100 years (18" 
d.b.h.), a-year cutting cycle. 

Si1vicultura1 system: Small-group selection, cull removal. 

This stand was first brought under management in 1950. In 1952, a 
100% inventory of all trees 4.5" d.b.h. and larger was made, and 
432 board feet/acre (1/4" International Rule) of merchantable timber 
was harvested.. All cull trees were killed, as well as some trees 
between 5 and 10 inches d.h.h. considered to be undesirable growing 
stock. In 1960, 534 board feet/acre were harvested, and 512 board 
feet/acre were harvested in 1968. Trees selected for harvest were 
above the rotation size, poor risk, or low quality. Growth of the 
non-cull trees over a l6-year period has been .76 square feet of 
basal area per acre per year, or 140 board feet per acre per year. 

Stand characteristics: (Data from 100% inventories) 

Table l.--Number trees :eer acre before cutting 

D.b.h. Sound Sound Cull Cull 
class 1952 1968 Change 1952 1968 Change 

5- 7 43.5 31.1 -12.4 14.8 2.8 -12.0 
8-10 29.3 22.2 - 7.1 4.7 .5 - 4.2 

11-17 23.2 32.5 + 9.3 2.5 .3 - 2.2 
18+ 4.2 3.3 .9 .8 .1 • 7 
Total 100.2 89.1 -.11.1 22.8 3.7 -19.1 

Table 2.--Merchantable volume (board feet/acre) 

Species 1952 1968 Harvested 

Hickory 382 200 192 
White oak 529 959 192 
Scar., ill., Red oaks 1823 2636 1005 
Post oak 88 120 44 
Hisc. 118 80 45 

Total 2940 . 3995 1478 
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Table 3.--S~ecies comEosition (eercent) 

No. trees Merchantable volume 
Species 1952 1968 1952 1968 

Hickory 17 21 13 5 
White oak 27 33 18 24 
Scar., ill., Red oaks 43 35 62 66 
Post oak 8 9 3 3 
~tisc. 5 2 4 2 

Notes: 



Stop il2 

Kaskaskia Experimental Forest 

Location: Compartment 21 Size: 29.4 acres 

Management system: Uneven-aged, rotation length 80-100 years (18" 
d.b.h.), 8-year cutting cycle. 

Silvicultural system: Small-group selection, no cull removal. 

This stand was brought under management in 1952. A 100% inventory 
of all trees 4.5" d.h.h. and larger was made, and 559 board feet/ 
acre (1/4" International Rule) .of merchantable timber was harvested. 
No cultural treatments were carried out. A second harvest in 1960 
removed 709 board feet/acre, and a third harvest in 1968 removed 
571 board feet. Trees marked for harvest were either above rotation 
size, poor risks to survive until the next planned harvest, or poor 
quality. Growth of the non-cull trees during the 16-year period 
has been 1.36 square feet of basal area per acre per year, and 150 
board feet per acre per year. 

Stand characteristics: (Data from 100% inventories) 

Table l.--Number trees per acre before cutting 

D.b.h. Sound Sound Cull Cull 
class 1952 1968 Change 1952 1968 Change 

5-7 25.5 33.2 + 7.7 16.5 11.7 -4.8 
8-10 17.8 20.7 + 2.9 8.0 6.6 -1.4 

11-17 24.7 30.2 + 5.5 5.5 6.7 +1.2 
18+ 4.9 4.4 .5 2.0 2.5 + .5 
Total 72.9 88.5 +15.6 32.0 27.5 -4.5 

Table 2.--Merchantablc vo1wne ~board feet/acre) 

Species 1952 1968 Harvested 

Hickory 380 242 221 
White oak 443 686 184 
Scar., lil., Red oaks 2153 2867 1361 
Post oak 32 81 18 
Misc. 158 162 55 

Total 3166 4038 1839 
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'fable 3.--Species composition (percent) 

No. trees Merchantable volume 
Species 1952 1968 1952 1968 

Hickory 13 15 12 6 
White oak 24 32 14 17 
Scar., El., Red oaks 53 44 68 71 
Post oak 5 4 1 2 
}1isc. 5 5 5 4 

Notes: 



Stop 113 

Kaskaskia Experimental Forest 

Location: Natural Area Size: 17.9 acres 

Hanagement System: Protection from fire, grazing, and cutting. 

Silvicultura1 system: None 

This old growth oak-hickory stand is located in the unglaciated hill 
country of southern Illinois. A majority of the trees are either 
over 160 years old or between SO-lOa years old. The older trees 
show an abrupt increase in growth rate between 1880-1890, coinciding 
with the settlement of the hill country and the rapid expansion of 
the railway system. We assume that a major disturbance occurred about 
1880, anu that this disturbance was most likely a heavy cut for rail­
road ties. Since the purchase of the area in 1934 by the Forest 
Service, the stand has been protected from fire, grazing, and cutting. 

Stand charac teris tics: (Data f rom eight 1/4-acre permanent plots) 

Table l.--Number trees ~1.6" d.b.h. and lar8er~ Eer acre bl heisht classe~ 

Height "" Net : 
(ft.) 1935 Mortality Ingrowth 1965 Change 

101-125 1.5 0.0 7.0 8.5 + 7.0 
76-100 35.5 4.0 17.0 42.0 + 6.5 
51-75 51.5 16.5 17.5 33.5 -19.0 
26-50 139.5 90.0 60.5 92.5 -47.0 

<26 130.0 77.5 105.5 165.5 +35.5 
All 358.0 188.0 342.0 -17.0 

Table 2.--8a8a1 area/acre bl height classes 

Height 
(ft.) 1935 1965 Change 

101-125 5.73 28.34 +22.61 
76-101 49.86 71.27 +21.41 
51-75 22.02 14.79 - 7.23 
26-50 16.59 8.29 - 8.30 

<26 4.45 4.91 + .46 
All 98.65 127.60 +28.95 
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Table 3.--S~ecies comEosition (percent) 

No. trees Basal area 
Species 1935 1973 1935 1973 

Yellow-poplar 2.6 2.7 16.1 17.8 
White oak 12.6 7.5 15.1 16.8 
Hickory 12.3 5.4 13.6 9.5 
il1ack oak 6.0 4.0 12.7 16.9 
Scarlet oak 4.6 2.7 11.6 13.5 
Black gum 6.6 5.9 9.0 6.1 
Dogwood 19.8 5.9 6.6 0.8 
Florida maple 17.9 43.5 4.9 11.3 
Sassafras 8.1 0.5 4.2 0.2 
Red oak 1.7 1.5 2.7 4.5 
Other timber 3.3 11.5 1.6 1.9 
Other non-timber 4.5 8.9 1.8 0.7 

Notes: 



Year 

1949 
1952 
1955 
1961 
1964 
1967 
1971 

Stop 114 

Kaskaskia Experimental Forest 

Location: Good Farm Woodlot Demonstration Size: 23.7 acres 

Management system: Uneven-aged, 3-year cutting cycle, 130 year 
rotation (25" d.b.h.). 

Silvicultural system: Single tree selection, cull removal. 

~lanagement of this stand was initiated in 1949. The area was divided 
into 3 compartments, and each compartment inventoried and cut in 
successive years. By 1957, the over-mature, poor risk, and low-quality 
timber had been removed, and harvesting was suspended until 1962. The 
last cut was made in 1968. During the period 1949-1968, a total of 17 
harvestswere made and 3,010 board feet/acre (1/4" International Rule) 
removed. An average of 81 cull trees per acre were killed. 

Stand characteristics: (Based on 100% inventories of trees 4.5" d.b.h. 
and larger, and on 120 milacre sample plots of trees less tha£l 4.5" 
d.b.h.) 

Table l.--Changes in stand parameters 

Stand No. trees Basal area Average Stocking Average 
prior to per acre per acre d.b.h. percent bd . ft. / acre 

1st cut 164.4 80.8 9.5 72 4,098 
2nd cut 134.3 71.9 9.9 62 4,114 
3rd cut 115.6 65.7 10.2 58 4,294 
4th cut 114.1 70.8 10.7 62 5,182 
5th cut 99.9 63.6 10.8 56 4,767 
6th cut 91.7 61.6 11.1 52 5,192 
Inventory 101.8 67.6 10.3 58 6,143 
only 
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Table 2.--SEecies comEosition ~Eercent) 

1949 inventor~ 1971 invent ° !:I 
Species No. trees bd.ft. vol. No. trees Bd.ft. vol. 

Hickory 11 15 13 5 
White oak 42 20 52 45 
BI. , Scar. , Red oak 24 45 17 35 
Yellow-poplar 1 5 2 5 
Misc. 22 15 16 10 

Table 3.--Reproduction (2ercent of no. of trees) 

Species 1957 1972 

Hickory 13 9 
White oak 9 6 
til. , Scar. , Red oak 9 5 
Y.ellow-poplar 2 3 
Hisc. 48 45 
Non-timber 19 32 

Notes: 



AESTHETIC FORESTS FOR URBAN AREAS 
by 

WILLIAM T. PLASS AND STEPHEN G. BOYCE 

During colonial times, the magnificient forests of the eastern 
United States provided the settlers with essential raw materials 
for food, clothing, shelter, and industry. Furthermore, the 
forest, as an integral part of the settler's environment, helped 
to mold the philosophy, principles, and personalities of these 
vigorous, rural people with inquisitive and concerned minds. 

But the inspirational impact of the forest on our lives diminished 
as population increased and more people moved from rural areas to 
large metropolitan centers. As society became more industrialized, 
progressively fewer individuals had an opportunity to enjoy a 
forest environment and even fewer appreciated the magnificence of 
the forests of colonial times. It is conceivable the time may 
come when a majority of our population will have no opportunity to 
visit a forest stand, and a visit to a forest similar to those of 
colonial times will be a rare experience indeed. This need not be 
so. Near and within many of our major metropolitan centers in 
the eastern United States are wooded areas that could be set aside, 
managed, and developed to recapture many of the aesthetic 
qualities of an old-growth forest. These could even include stands 
that have been heavily cut or burned. With time, protection, and 
cultural treatment the aesthetic appeal of these stands can be 
restored so that they will provide future urban generations with 
more rather than less opportunity to visit a forest stand. 

RECOVERY OF AN ILLINOIS FOREST 

The results of a 30-year study in southern Illinois demonstrate 
how a forest stand, heavily cut about 1880, can once again acquire 
most of the aesthetic qualities of colonial times. The stand in 
this study is an 18-acre area in the unglaciated hill country of 
Hardin County, Illinois. It is managed, protected, and used for 
research by the Forest Service of the u.s. Department of Agriculture. 

Age determination in 1965 indicated that a majority of the trees 
in the study area fall into two general age classes: those that 
are about 80-90 years old and those well over 100 years old. The 
older trees are yellow-poplar, blackgum, hickory, white oak, and 
black oak. 

Increment cores from these older trees show an abrupt increase in 
growth after 1880. Since these dates correspond with the age of 



the younger trees, this was probably the date of a major cutting. 
This date coincides with the period of rapid settlement and 
early lumbering of the hill country along the Ohio River. 

During this period the nation's growing railway system required 
large quantities of hewn ties. The possibility of the stand 
being cut then for ties could explain the present species 
composition of the residual stand because the large yellow~poplar, 
blackgum, and hickory left were not preferred for ties. The 
residual white oak and black oak, as indicated by increment cores, 
were less than 12 inches in diameter at breast height and 
presumably were too small to be cut for ties at that time. 

When the u.s. Forest Service purchased the tract in 1935, there 
was no evidence of cutting after 1880, and many of the older trees 
had grown to an impressive size. The decision was made then to 
preserve the tract as an example of an old-growth hardwood forest. 
Under Forest Service ownership, the stand has been protected from 
fire, grazing by domestic animals, and cutting. The only physical 
improvements have been a system of gravel trails. Visitors have 
voluntarily respected the intent of these trails and have not 
trampled the intervening low plant growth. 

GROWING AESTHETIC FORESTS 

This Illinois forest stand was heavily cut about 85 years ago, 
yet today it is aesthetically appealing because of the many tall 
trees of large diameter. On the average, there are over 6 trees 
per acre that are more than 25 inches in diameter and over 100 feet 
tall. 

In winter the massive crowns and huge trunks are silhouetted on 
the sky. In summer one first notices the deep shade, then the 
dense low understory of maple and other tolerant species. Project­
ing through this lower layer, sterns of the dominant oaks, hickories, 
and yellow-poplars appear as great cathedral columns supporting a 
thick roof of branches and leaves. Today the stand probably is 
similar in many \vays to the forests of colonial times. 

Becaus<.' prott.'ctIon was the only management practice, 50 to 80 
Yl"'ars \~l'r(' requlred for the present aesthetic qualities to 
develop. With other llwnagemcnt practices it would be possible to 
speed the growth of aesthetic forest stands. For example, the 
early cutting of trees destined to die would increase the growth 
of the overstory and permit the early development of an herbaccous 
and shrubby flora. And by careful periodic cutting, desirable 
tree species could be maintained in the stand. 

From £2010gy and forestry much is already known about the growth 
and development of forest stands and trees. The kinds of soils 
that result in the greatest height growth are known. The knowledge 
for changing stand density to increase diameter growth is avail­
able; which mixtures of species are compatible is known. 



The recovery of this Illinois stand without management illustrates 
the potential for developing and managing selected forest stands 
for aesthetic values. A forest does not necessarily lose its 
aesthetic appeal, usefulness, and beauty after disturbance, and 
the 18 acres of the Illinois stand heavily cut 85 years ago, 
denonstrate how rapidly forests can recover after disturbance. 
Therefore, under protection and wise management, forests with high 
aesthetic values within or near a majority of the major metropolitan 
centers of the eastern United States could be developed. 
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§~w.i~ellltul.'al !I"tam: SmdJ.-gr@\IP ae!act.iGG. cull nmoval. 

r,,,ie et_d tiM first b\tC~ght _dol' ... gament 1n 1950. Ia 1952. a 100% 
lRl11entory of all tree. 4.5" d.b.h. _d larger waa made, md 432 board 
feet/acre (1/4" lDtematicraal Rale) of mereb_table ti.Jlber v. unvalltad. 
All cOJll tree. were 1d.lled, u well as ~ creae Mwoem S ::mao 10 hebe. 
d .. b.h. ~1Ghr'Qtl to bel Wldcs1rabla I~q stock. In 1960, 534 board 
f~~~/a~ge were Ul"f'Uted, ad 512 board faet/aereware un'tUtcd. :l.ll 1968 .. 
T~-:oStcs ~lBcted for baneat wen abM'e the rot.atloa .:b • ., poor d.ak, or 
l@w qualt1ty. G%a.wth of tba MG-eu11 treH O'NI' a 16-1ear pariod hu brae 
,,7'6 g,qu.ar. fGet @f. bual ana pGl" Mh pal' year It or 140 boArd feat pelf 
~¢!~e per yeGI". 

D.b.he 
~ .. 
5-1 
8-10 

11-17 
18+ 
Total 

~tu~ies 

Hickory 
White oak. 
Red oaks 
Post oak 
B18e. 
Total 

. . Sound. ~ . Cull Cull • 
1952 1968 ChaD:2ie 1952 1968 

47e4 31.1 -16.3 14.8 2.8 
31.2 22.2 - 9.0 4.1 .s 
23.2 32.3 + 9.1 2.S .3 
4.2 3.3 - .9 .8 .1 

106.0 88.8 -11.2 22.8 3.7 

Table 2.--Numbar of trees per acre 

14.6 
23.1 
29.2 
1.2 
4.6 

78.6 

16.4 
18 .. 6 
ll.) 
.5.8 
1.1 

53 .. 2 

2.6 
4.8 

13.8 
1.2 
0.9 

23.2 

1.9 
10.1 
17.9 
1.9 
O.S 

. 32.3· 

0.8 
0.8 
2.4 
0.1 
0 .. 1 
4.2 

. . 
Chmse 

-12.0 
- 4.2 
- 2.2 
- .7 
-19.1 

0.0 18 .. 0 
0.1 28.1 
2.5 45 .. 4 
0.1 8.S 
0.0 S.6 
3.3 l06~O 

18.3 
29.4 
31.7 
1.8 
1.6 

8888 



SEed-as 

ll1<:kotry 
White @Ilk. 
Rtld cab 
P~t oak 
M!.~. 
Totlil 

. Poles . 
: 4,,5" - 10.4H 

19.52 1968 

3~3 i}.l 
6.7 5.6 
995 4.0 
2.0 1.8 
1.1 0.% 

22.6 15.6 

Htckol'1 
Wldtte 0* 
IWd oab 

. P_t oak 
Hise. 
l'otd 

.. Sawtimber . ... 
: Small : Lag. 
:-10.5" .: 11.4": 17.,5"+ 

1952 1968 : 1952 1968 

2.6 
4.5 

13.0 
1~2 
0.8 

22.1 

382' 
~g 

1,823. 
88 

118 
2,940 

1.9 
9 .. 1 

18.5 
1 .. 7 
0.5 
32~3 

200 
959 

2,636 
11.20 

80 
3.9'.5 

1.7 
1.8 
5.3 
0.2 
0.3 
9.4 

0.1 
1.3 
S.O 
0.1 
0.1 
6.6 

192 
192 

1,OOS 
44 
4S 

1,418 

. .. 

Total 
1952 1968 

1.6 6.1 
13.0 16.6 
27.8 27.5 
3.4 3.6 
2.2 .8 

.54.1 54.6 

Table S.--DiatribbatlcD of __ car of t~L. baati areaj 
ad ~J1Maa by !!J!!!!Ga (parcGDtl 

. Bo. tNU : a-1 cna : Herclaaatable ¥clW118 . 
Sp!d.eA1 : 1952 1968 : 1952 1!,68 .. 1952 . ,!?68 .. . 

Uicko:y 17 21 l4 U 13 S 
Wb:1t. oak 21 33 24 30 18 24 
Red oaks 43 3S 52 SI 62 ". 
Post oak 8 9 6 7J 3 3 
li1~e. S 2 4 1 4 2 
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60D 
Board fe.s.t/ac.re 

5C)O 
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300 
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!C1,-sk1".~ 1L"j'L~ E~?)e rim~l1l '";:[.l.\ PQ. r:f.18"; t~ 
~~-~-.J" ::::..--=.~. =.~. -:.-.:;r...:I;. ... :.. .. ~~:c.,~..o/C-.... i.---~~..:;:·-4t'.~-·-:.::.:.=-

.t~~~.!1~~?2£;l!~}zlai!;~!: U~Q\9~,-~Ead tl 1r@telti~K'_ length aO-l00 yesrs (18n 

:~7""b ",he, J t B~-:rS)a~ ~~etitl:1g ~y~J!.~", 

TMf23 !t3~d W~ h~c~hft ~m'~lSlt mm..mg~~~t in 1952.. A 100% :U'i~~At@lfY of 
~ll lCt'e~$ ~} .. 5" d.J~<>h~ ~!d l~rg@r ~)'M m~ie~ mlld 5~9 ooardi f~ee.!aer:~ 
flllit H 1!i'f,~~Gt:rug,rGio~!Al Rm{~) ©f ~r:clmutl2~l~ ~imbalt W~~ luuryut~do No 
:.l,Mt\'1\Zi2!l t~1feJ:.lf;~lm~~ 'U'~~'} ~~gE'1ad (ti~t", 51, ~~ M~t ltD 1960 ftet1@~ 
~7()S b®-~lld fet5jft"~lte. ~ mld ~. t.h1).X'4i hm"~~fr; 1m! 11.968 ~ 511 bNrd fea1to 
!:'i,t'~~!E ~r:k.@c1 f(;)it UlrW®Si: vafN'a ei~%f ah@~ lrottati@m Cifl~p p~r nab t@ 
~tW:i!;?i".pe rmd.l the i3=t: )l~d M~$.lt~ C~ p®Olf' qulitye Gl'_da of ~ 
Mlm-~ml tKMQ dtlr:~fltg ~l~ 16-~:!r ~Tt::1oo bas bam. 1 .. 36 lS~re fGat of 
h~,g.d wt~~ p~1't' 4<ere'~ ~)? 1~~~ ill ~ l~O b©~id! fe~t ~lr ~~g p~if YM!: .. 

5- ., 25 .. 5 
8-10 11'$8 

11-11 :eltcl 
12+ 4.9 
UZ'it9tm f'2~9 

~~~ 

l~~i'~~~~'" 
Phit~ ©~: 
Red :.lil{t.i"-S 

POE5t6 <lM~Jt; 

ttLsca 
?t~ot~~:t 

~.)~ 
12.,8 
Jl9"g 
~ .. 6 
1.,9 

~~303 

ll4>:! ~ 71.7 
20 e 1 + 2.9 
10 .. 5 ~,. 5.S 

,. 
1~\II~ .s 
sa~s '.15,,9 

!t.Oeb' 2.~ 2: &~? 
20.9 40l 60S 
1ti.9 15.' 18e3 

;1,,6 006 1.,5 
:! .. 8 1,,5· 1.,3 

53 .. 9 2~0; 3(L.5 
~~~~~ 

116cS 1l.107 -4.8 
8 .. 0 606 -lL.4 
SoS 6.,.'1 +1.2-
2~O 2005 +> eS 

32.0 2.7 as -4.$ 

-= .- == 

0<'1' 0,,1 9 0 9 l)"l 
00111 0.6 1.1,,1 2Se' 
le4 l.' ,jaGs 3~ .. 8, 
0.0 0.0 3 .. 2 ~ .. 1 
0.1 0.1 3 .. 5 4$2 
4 .. 9 4.4 12 .. 9 38,,8 

-~:;~=;:~.:~"=;'===:::'":;:-=t"~ 



1{-itG.1~)1.~:rf' 

i'J~-(1 ::iJi. ~: C::J!~ 

r..£,dl (:~;(::~L~~:, 

tll31'\flS&. (t:L~~i, 

t1ilE~.tt; '" 
~~ur~tEkzl, 

c..:::.--,::,"-=-~=-;::-'=-~- -, __ 

1L1 lct;~ 3.,11. :L6 101 0·,,2 6,,1 
J)0~ ~$ i7 4 .. 0 6-:G le8 11..2 9.2 
~&~ S)"J:) 15108 119,,2 7J .,&" 2' .3 29.,4 
';)"~ O.B 0 .. 6 11Y~ 0\1'0 0 .. 0 Ae&; 
1}",~ O:d l.4 1l~ e3 Ool 0.2 2(;3 

Jl~c3 ltScS 24 .. 9 lE.cl lOQJI 8.8 4a~4 

=S12~~_f.~~ 
" 

~"ut@d Jt9S>~ . 19§Jl .. 

Hl©k@1t'y 380 242 2n 
tm11l:~ c~k 443 686 184 
lU'ad 03t$ l,J!.S3 lfJ 85"3 1.361 
Foe~ @a 32 31 18 
M:!.~~. UB 162 S!b 
T@lt.d ],166 4.,038 1,839 

<:r.:t:ib}l~ ~C!'-D~~1rft.b@~J1@gr\ ~~ i!4~b~~ @~ ... f:E'~~!L h~~:;!l,_ &'g"~3.~i,1; 

~~. ~~1t~ ~/=g~Q';~ (~~~)'" 

S.~, 

1l\a>'~ 
llL.9 
Z .. l 
~al 

S5,,,4 

.. lie.. tl1:~e8 .: ~~.l ~_ : ~~d\_f£Qble ~~~ 
___ l?~s~~~;~ .. 19~; ~ ;It9W-~.J)2 ~ 19~~, - M!e!?~~-=_!~68 _~ 

lli.e;kof'Y 13 15 13 10 12 6 
lc;n,l ::(~ Q;~ 24 32 19 2S 14 17 
Red ~aks 53 44 60 51 68 11 
Post oak 5 4 3 4 1 2 
Hisc .. 5: 5 5 4 5 4 
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)-(:.~ 

.£~"£!:!:~; ...... '!tu~I:'-.ien2Y-!.1,. i£f2rmiC!t:~E.. 

"~-' __ ""~r: P' . -~~~".,... _ ... :::"IIt~_. _.-_.~iIII!I@Otit .,.. . ___ ~I''''''~~....,.~-~-.-
e No., . . 

CompartIUe'ot. . 'l'reatment .. Total SF " actual Total vol~ . Bd .. ft. s:rcrth! " .. .. -
~~!:~.~~= . ... ~E~_J...-A::!,~age :. ,2e,! .!;~r,~. . ._..£.~fL ... ~ ~u;tJ!cr:e _ .... : ,_ _I.!.e..~e 'Z!:..ar. ____ . 

;;;: 6 ULLI 19 .. 1 5,120 2 1,947 189 
29 23 .. 5 3,280 1 1,317 114 
34 li .. 1 1,620 2 3.063 118 

5 Ul .. SI 16.,6 4,780 3 1,898 114 
11 11 0 9 3:-820 3 1,176 234 
38 20 .. 2 6,399 4 2,818 203 

7 USLI 15.9 5,448 3 3,349 225 
19 21.8 5,735 3 3,758 259 
31 22.9 5,052 2 2,171 175 

3 ussr 21",4 3,702 5 2,806 201 
15 20.1 5,532 5 3,693 li3 
36 13.6 7,515 4 3,574 165 

9 liS SEx 10.3 4,568 5 2,801 166 
23 14.2 6,364 5 5,375 302 
27 31.5 4.561 5 3,591 251 

Oli 28 ULLI 16 .. 0 2.390 1 9Z1 104 

13 ULSI 14.,6 2,429 2 994 22.0 
24 26~O 2,687 2 1,049 61 

4 U81....,;1 27 .. 2 .. 2.263 2 1~972 III 
3D 19,,0 1.987 1 1.032 140 

12 USSI 19 .. 3 1,996 2 923 150 
17 26.9 2,940 3 1,432 121 

21 US SEx 29 .. 4 3,166 :3 1.839 S3 
33 llG5 4,520 2 1,467 174 

±:::O:;J~~~~~_ 



... i·i'-

'( (1?~J_~.1.:riJ·~' 

:ifts©,., 
~~~;;; 

Tot.al 

K!~::~I~~gl,;i Fl 2i,j!t~~~:;~,::~i,"T1:~ ::1'~.:1\'~ 'Jl':)Ze-~c~1 ~ 
~ ~~ __ --=-~ .... ·~i""''''''~·r.;·~-:,,· =~";'...c.....-:.~-_=~ ~':'~-==::".~=:ro 

~[~~~dn Q.l@ glrQ'.:;J!111 @ru:.-hicl~%'y ettfi'~d :lln ll~est;:\S,d it.,. ~ha Wlgl~lt;i~t@d hiJ~! 

eml~,;~" @f :slOMt.he~ Illi.!CiIoiE3 6J A ~j@~:ity 'Nf t~~ tr~~s l}.re ei,thelr e~r~r 
160 '7'_;:'L'~Ct~ @lcl or bef:W~~ 3~100 yS~EG @ld.. The oldl~r t1f,"~es ~hot~ om 

L:2ter:Gs~~~ in gl'~l1. r~~~ b~t~J'2:@!t 1£80-1890 p ~c1nf!id:!ng ~dth th~ 
:~'Iif~tLr~!::<=~L"&t of ~h~ hill ~O!!Jl.lllt'L~ ~'1.d fr±i~, )!'~id ~~~:rud,@lil @f th® ftnilu&Aj? 
f.~};S ~~~~H, \!V~ ass~ trn.alt g'J, ~j ~tr d:tb.tuTl:ht~~~ ~{,.~·g>e:d~ ~~m~ lS80 9 ,~ 
th:::~~, t:L:il;~ dit"Jturb~~ w~>t.J m~t libli1Ly ~ he~wy ~~ for rillil~®1 ti~~., 
Si.~'::t·:~:~ th(~ l~n.lll:~haSJ~ @f tll.e &l~!Mi. in ~SJJ4 by tt~ 'P@!f'Mtt Serri,~ t ~b.a Gtad 
h fLS ':~511"~1, P~{;,t~ct~d f~ f:f,,!;,(l t g!tuit1!g. ~nd ~@ttt~"1.g 0 

3 .. S !J.:>O 1 .. 0 

11.,0 1 .. 0 0.0 

F> . ..., f 
v:" {i" .~ 1 .. 5 20~,.$ ~<>5 lle!O 2:.t>~ P~'; S .. O 1 .. 0 400 2~O 

S3\ i~jJJt>t1 2&.,0 W.oS 8,,0 0",0 2eGS 1.0 0",0 4 .. 5 0,,0 

~lJ(; (; (~ 1 .. 0 26,,5- 3,,,5; 1100 ~"O 6~S 4 .. 0 1.0 3.,5 "L,O 

lt7 .. ~ 2i9",,$ ~9¢O 55 .. .$ UeG 60S 1.,.5 5 .. 5 2¢O loO 100 

J~;,:O J5J",5 67 .. 0 4~oO l3Q.5 3205 ;le,S 01»0 O~O 0.0 000 

232 .. 0 "1.:5 

0.5 

OoQ 

G.G 

o ~ oJ 

0.0 

0,,0 0.0 

1 .. 0 



Isble 2 .. --Tcft:.fl\..t u,i&,brnl:' of i:ES€~ n:e.;:, acre ... ~=~~~~ -- ...-::r...z.;;=--;~ 

~,...-.='"'=~.......-;::=~-

Trees 7 c11l,crG. Peroont 8ur<Jiva~1 
=2!e(~~el! 1935 _1958 1913 g }Io1t't~.l:f.t:.1: 1935-1958 19J5-19t~ 

~ o~ glfC~p ~4.S 29.0 24 .. 5 20.0 65 5S 
Y~~w-popl!.~r 9.5 7.S SoO 2.0 19 19 
tfuit~ ~ 4.$.0 26.5 22.5 24.0 S8 49 
Ran~d maplla 62 .. 5 136.0 144.5 28.0 90 74 
Bitclr.©rls.;J ~iCJO 28.5 16$0 32.0 56 34 
l!@liil.,.,itimb~E' 46.0 69.5 68.0 57.5 48 36 
Hi~~" :im~n-timber 105 .. 5 .s1.0 45.5 99.5 18 11 
7oft:.1M 360.0 348.0 32900 263.0 52 40 

A~r51e ,!!.b .h.. ::: Avgc 
:1935:1940:1958:1965:1973:1935-40:1940-58:1958-65:1965-73:1935-73 

l~t @.Hb lle2 12.3 16.0 11 .. 0 18.2 
Yallow-p@pl:ur 1100 17.6 20.3 21e3 22.6 
{mit:~ OK 8.3 
llaie'd maple 3.3 
Hi~kerol"Y 
Bl<'.l'!rek gm::l 
Dogw~ 

8.1 
860 
2.7 

.106 - 405 

.IL,6 - 10.4 
10,,5 - 11.4 
11 .. .)+ 

Total 

8.7 10.S 10.9 11.5 
3.6 5 .. 0 S.l Se9 
8.4 9 .. 5. getS lOe2 
8 .. 2 8.1 8.9 9.1 
209 :t.S 3.5 l.1 

.23 
oU 
.10 
.07 
.OS 
.03 
.04 

.19 

.. 14 

.09 

.07 

.06 
~Ol 
.03 

9.3 
2708 
37.2 
2507 

.11 

.17 

.07 

.OS 
004 
.03 
.01 

1.0 
14.0 
40.9 
38.1 

.13 

.. 14 

.01 

.01 

6.1 
10.8 
31.3 
S1 .. 2 

.. OS 

.02 
&0'2 

.18 

.14 
1108 
.07 
.05 
.03 
.. 02 

P" 
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~~.~ .. _.~.~1?;!~.!~!:d:~ii~~2,~~~~ .... ~~~::~~;~':~·;=~:_.,_. __ '~: ~ -\".-'U~-~.~.L~~-
2~L. h ~q .1:~ .. ~~.~:~~1:g~~:1~~~~~:¥ 5 ~~~~~'~-L:~~~~"~ ~~~.;!~ .. ". ~-~ .. _ ~~~~·l~;~. 

:-"s5S~ lj}2:n"1 f'4~, '1:0 ~ 
A:. .. ~ ,: . ...,. .. ! 

1:; l'i,~16S ;~ ,1CiQ :2,:~ ,:~ 
-'0: "7;, 
!E...t:~~, :'\ 

lS 1~221 2::9;;1 ;! 1:3.55 Ji5 cY (;; 

21 855 4'1<241 3~:4ti 10~~~ 

24 949 119 155 2 l' ?l~~! ~"li *.or 

,",»c\l;j. ~ ... t.\ 

21 914 ~~ 8AS "'Ii U~.[~ e~ F 

3:-'v :L;.C82 1i. r ll1 9S:Q 13,,,,;; 
l:i; 9?~: 

"d' ;;13 
'v,:. "'."" 680 

To~alL as ll3 ll~SOl 16 t·2:~'O lOa :~J 

.t~ "~'~ i t 1 

~ ~'=:' .. -.-~~ •• --

~~'> ~.l~~?:~~~." ~ .. ~~~~~!1~~ 
'::q 

III 1 I,,} ,,6 .... 

15 .. 4 :t,~:~ 0 i& 
21.,,5 5. ~~~ ~ • .JI 

16 .. 5 :!O~ 6 
B~5 1589 

13, .. 6 ~.~ Ii! 
"",-'j,;> ... Jl. 

a .. l 6",1 
'1.:!. 3.6 

~>e2 

1LOO4;0 lOOvO 

SiM4!L..:b.~g~ N~~~~j\: :: N1'{!'ti g;,;~tL;·.jJJtg,t:'! J:i~ .. ~}M,;.d1:b~;_E2 

1':t3f~~.1flt tia~' n~1t~,,~gii'A ~2lcl~l7.' :l:£~j; h:ir©tJ4d,lftg l~apl]J:l;::;tt 

. c=-~~_"J*-~~?~.~"._~_,~-1,=_~~~2}3 ====~_ h_=_~~~!3,._-,_====t--==JO_J~~t_,i~!=, ____ : .~!::!~H~~'Y}J~~~~ ... ~~t~~?3 _ 
'LU:!J:i t1rp.il.~ !lSO ~~.~ 

4:'1,,;; 450 90 
AifEl g-'Pf-c 6~~O 2[0 410 (l 

".J 

~L1; spp" 2~a60 l~;;;90 210 0 
Hil[!~l:Y :160 JL40 lJC~ (} 

-~ 11;"~:r{~;1,t~d 90 Ij 9~~ 90 

t":::.:.tii~ 90 (] ~~o 0 
:l~d ('tal;. 90 45 ~5 0 
Dogr ..... ooci. 270 230 t. I: 

~~.; 0 
Yellow-'popla,~: 130 .230 n v () 

.-;;~e..ech 0 (';i 0 45 

l-tis\: • timbe.:c ,f~50 41.C; () 

~~1it~·~ ~ ::,on - t,:J'lb"f:~;_ 1»000 91C~ qr! . '.., (} 
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Stop fi4 

Locat:;ton ~ C.,cod Fa.rm t'loodlot Demonstration Size: 23.7 scree 
o.c.~,..~.:;...~ 

~lml.~~e~ant SY8t!:!~: Uneven-aged:. 3··year cutting cycle~ 130 year rotation 
(25H d.boh .. ). 

Sil~rl.cuJ.tur&l system: Single tree selection. cull remcval. 

Management of this stand was initiat~d in 1949.. The area vas d1,,"1ded into 
3 compartments II and each compartment inventoried and cut in successive 
years ~ By 1951 f the over-mature. poorr'1~k, and low-quality timber iuld 
bei!!TI. removed, and harvesting was sUlJpended until 1962. The last cut vas 
made in 1968. During the period 1949-1968 t a total of 11 harvests were 
made e.nd 3,010 board feet! acre (1/4" International Rule) removed. An. 
average of 81 cull trees per acre were~11ad. Volume growth has averaged 
225 boarrd feet/ac.re/Year ~ 

Sta.i!C char.acteristics: (Based on 100% inventories of trees 4.5" d.b.h. 
~dlQrielr, and on 120 milaere saple plots of trees less than 4 .. SU 
d.b .. h,.) 

Table l.--Changea in stand par~ters 

11 

___ -.a=~___= ......... 

Average volume .. Stz:m.d No. trees Basal area Average " Average .. 
Year .. prior to pe~ acre . Der <.scre d.b.h. barvested " bd.ft./acre . e " - t • 

1949 1st C"~t It4.3 73.2 9.5 520 4,100 
19S~ 2nd cut 134.3 11.9 9.9 S20 4,llO 
1955 3ro cu.t 115.6 65.1 10 .. 2 440 4,290 
1961 4th cut 114.1 70,,8 10.7 SOO 5~180 
1964 5th cut 99.9 63.6 10.8 590 4.,770 
1967 6th cut 91.1 61.6 11.1 440 5,190 
1912 Inve!4toTy 114.5 11.9 10.3 6,.360 

001.% -
Table 2.--!2ecies composition 

.. Elo~ of trees lSui! area BCI.J:E. volume .. 
Species " 1949 1912 : 1949 1912 1949 1912 . 

"P'PGt'I&DtW 

ll1ck(~ry 16.1 14.3 7.9 5.8 520 340 
~1h:tte oak 60 .. 5 55.4 24.6 35 .. 2 930 2,840 
Red oak..s 35.0 17.9 25.3 18.9 1»780 2,,240 
Yellow-poplar 1 .. 2 2.2 1 .. 2 200 140 260 
luse., 31.4 24 .. 7 .14 .. 1 10.0 730 680 
~l'ota1 14403 114.5 73.2 71.9 4,100 6,360 



S~e~.i.e5 
~:-_' ... ~aC:!~~.~ 

H!.cKol7 
h'b:L~e OQik 
R~d oeks 
Yellotv-pop1.ar 
Miac. ~i~!r 
NOll--tinIDa~: 

Totv~ 

l~lOO 
700 
800 
200 

~~200 
1~100 
8.100 

540 
320 
290 
190 

2,,!iSO. 
1,,810 
5~6BO 

100 
100 

100 

300 

10 1,200 550 
20 80Q 340 

800 290 
200 190 

70 41i\300 2~600 
30 1.100 1,840 

130 9,000 3~810 

'T4MIIC:If.~""'-" 
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