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ABSTRACT

Jones, Cindy K. April 1, 1985 Biology 

Forest Succession in the Coram Experimental Forest, North

western Montana.

Director: Dr. John A. Christenson

The ecological succession of an old growth stand 

located in Coram Experimental Forest was studied.

A total of 28 quadrats (0.01 hectare/quadrat) was 

sampled. Statistical studies were done comparing overstory 

to understory composition, differences in densities, spatial 

patterns and shade tolerances. From the results of these 

tests it was concluded that the stand was not at the climax 

community representative of the given environment.
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INTRODUCTION

Plant succession is a directional, cumulative change 

in the species which occupy a given area, through time. 

If significant changes in species composition for a given 

area do not occur, the community is said to be at climax. 

Climax communities are not static yet their species are 

self-regenerating in the absence of disturbance with no 

evidence of replacement by other species (Barbout, 1980).

My paper is concerned with the characteristics of 

a climax forest and whether the particular sampled stand 

is at the stable, self-replacing stage called climax.
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GENERAL DESCRIPTION OF THE STUDY AREA

Location

The study area is Coram Experimental Forest located 

in the Hungry Horse Ranger District of the Flathead National 

Forest in northwestern Montana (Fig. 1). The experimental 

forest is located 3 km (2 miles) off Highway 2 at Martin 

City Junction, 45 km (28 miles) east of Kalispell, Montana, 

and about 11 km (7 miles) south of West Glacier, Montana. 

The forest occupies 2984 ha (7460 acres) located in T 30 N, 

T 31 N, R 18 W and R 19 W, Montana Principal Meridian.

The Coram forest lies on the west side of Desert

Mountain and is drained by Abbott Creek (Fig. 2). Ridges 

run north-south with the eastern boundary a major ridge. 

As a result, aspects are generally east or west. Slopes 

range from 1067 m (3,500 feet) at the western edge of 

the forest to 1941 m (6,370 feet) at the highest point, 

which is Desert Mountain. Its main ridge, which runs 

about 8 km (5 mi) southeastward from the peak, forms the 

eastern boundary.

The data for this study were gathered from an old 

growth stand located within the experimental forest approxi

mately 3 km (2.0 mi) off the South Fork Road on the Desert 

Mountain Road. The stand lies on the left, downward side

2



Fig. 1. Location of Coram Experimental Forest in North 
western Montana.
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POINT

Fig. 2. Coram Experimental Forest, Flathead National Forest, 
Montana.



5

of the road. The slope is 0 and there is no aspect.

History

Coram Experimental Forest was formally approved and 

established by the Chief Forester, USDA Forest Service, 

on June 21, 1933. The outdoor laboratory was established

for the purpose of studying the ecology and silviculture 

of western larch (Laris occidentalis) - Douglas-fir (Pseudo- 

tsuga menziesii) forests (Wiedman, 1932). In 1946, active 

research was initiated to develop guidelines for timber 

management and in 1976 it became a Biosphere Reserve. 

In recent years, research programs have examined other 

facets of resource management. The Intermountain Forest 

and Range Experiment Station, USDA Forest Service, conducts 

the research efforts while fire protection, road maintenance 

and timber sales are the responsibility of the Flathead 

National Forest (Sneck, 1977).

Climate

Climate is typical of the northern Rocky Mountain 

region. The mean annual air temperatures of the Coram 

Experimental Forest and adjacent locations range from 

2° to 7° C (36° to 45° F) . Mean temperatures are about 

16° C (60° F) May through August, with occasional readings 

of 38° C (100° F). Temperatures hover near -7° C (20° F) 

during December, January, and February but often drop 

to -29° C (-20° F) . Frost occurs as late as the end of

May and as early as the beginning of September.



6

Annual precipitation averages 84 cm (33 in) at lower 

elevations and increases to about 102 cm (40 in) at the 

highest elevations. Summer precipitation is similar at 

all locations. Weather data have been recorded at 18 

locations in the experimental forest for varying periods 

of time (Sneck, 1977). The earliest location near the 

forest was established at the Coram Ranger Station in 

1926. Data are still being obtained at seven of these 

locations. The nearest weather stations that provide 

the long-term averages of air temperature and precipitation 

are at Hungry Horse Dam and West Glacier. The average 

precipitation at these two places are typical of lower 

elevations of the forest, with annual precipitation averages 

of 86 cm (34 in) at Hungry Horse Dam and 76 cm (30 in) 

at West Glacier (Table 1) (Hungerford, et al., 1984).

Snow may begin to accumulate in early October and 

can last as late as May in higher elevations. Summers 

tend to be short and cool. The driest months are July 

and August (Sneck, 1977).

Soils

Soils on the Coram Forest are typical of those through

out the Northern Rockies. A rock layer comprised primarily 

of argillite and quartzite underlies most of the upper 

slopes. Glacial outwash and till have deposited on the 

lower areas. Much of the Coram Forest is covered by a 

thin layer of volcanic ash. Rich, loamy soils predominate.
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Soil depths range from a few inches on steep, upper slopes 

to over 3 m (10 ft) on gentle, lower terrain (Sneck, 1977).

Mean annual soil temperatures at the 50.8 cm (20

in) depth average from 4° to 6° C (39° to 43° F), with

mean summer temperatures from 10° to 12° C (50° to 53 ° F)

(Hungerford, 1984).

Vegetation

Timber stands are primarily even-aged western larch 

(Larix occidentalis) and Douglas-fir (Pseudotsuga men

ziesii ) . with two-thirds being mature. The stands are 

intermediate in productive capacity; mature stands contain 

15,000 to 25,000 board feet per acre. The habitat types 

occurring in the forest, according to Pfister et al. (1977) 

are: Abies Lasiocarpa/Clintonia uniflora (subalpine fir/ 

queen cup beadlily); Abies lasiocarpa/Menziesia ferruginea 

(subalpine fir/menziesia); Abies lasiocarpa/Linnae borealis 

(subalpine fir/twin flower); Abieslasiocarpa/Zerophyllum 

tenaz (subalpine fir/beargrass); and Pseudotsuga menziesii/ 

Physocarpus malvacears (Douglas-fir/ninebark), and small 

amounts of Tsuga heterophylla/Clintonia uniflora (Western 

hemlock/queen cup beadlily); and Abies lasiocarpa/Oplopanax 

horridum (subalpine fir/devil's club).

The forest tends to have an open canopy at high eleva

tions, especially near the top of Desert Mountain where 

the climate is cold and soils are poorly developed. At

lower elevations the forest cover is generally dense and
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continuous. The forest is typically a mixed stand, although 

small nearly-pure pockets of western larch, lodgepole 

pine, Douglas-fir, subalpine fir and western hemlock do 

occur. Spruce is commonly found in mixed stands primarily 

with Douglas-fir and subalpine fir. Ponderosa pine and

western pine are rather scarce.



LITERATURE REVIEW

Historical Review

The phenomenon of succession has been investigated 

and documented for hundreds of years. Golley reviewed 

the history of succession in 1977 as follows. Descriptions 

of zones of vegetation and of changes in vegetation of 

one site are available from Theophrastus (300 B.C.) onward. 

The idea that one community of plants might alter its 

site and prepare the way for another was first introduced 

by Buffon in 1742. Several authors during the Nineteenth 

Century described zones and sequences of vegetation but 

did not formulate a model for the ecological events in

volved. In 1863, Thoreau noticed that pine stands on 

upland soils in central New England were followed after 

logging by even-aged hardwood stands which today are the 

main forest type of the region. Thoreau named this trend 

forest succession. It was almost thirty years later that 

Cowles formulated the concept of succession and it was

Clements' brilliant and exhaustive studies which appear

to be responsible for its general acceptance. He devoted

an entire book to the subject in 1916. His description

of succession was so dramatic and authoritarian that a

fresh, unbiased examination of succession did not begin

10
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until more than a half century after his book. Although 

Clements' concept has been important in the development 

of ecology, an alternative viewpoint was taken by Henry 

A. Gleason (1882-1978). He stresses that the dynamics 

of the community can be understood only as the sum of 

the dynamics of its component species. The arguments 

between Gleason's and Clements' drastically opposite points 

of view on the nature of the community still persist today 

but most ecologists probably accept Gleason's principle.

Contemporary Concepts

Contemporary concepts of succession have little uni

formity in detail but there is considerable agreement 

on the general trends of community development.

MacArthur and Connell (1966) describe vegetation 

communities as being formed by the replacement of species 

by other species more adapted to the environmental condi

tions. Often these conditions are in turn modified by 

species themselves, provoking new replacement. However, 

the sequence of species replacement is thought to be deter

mined, to a large extent, by the shade tolerance of the 

individual taxa. For this reason, once a community reaches 

the forest stage of development the sequence of events 

is more predictable. This holds because trees respond 

to establishment and growth according to their tolerance 

to shading. Whittaker adds that the more tolerant species

replace the less tolerant ones until the most tolerant
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individuals within the region have established a "climax" 

forest (cited by West, 1982).

Horn (1974) defines succession as a pattern of changes 

in specific composition of a community after a radical 

disturbance or after the opening of a new patch in the 

physical environment for colonization by plants and animals. 

Horn and many other ecologists restrict their discussions 

to secondary succession, which is the process of reestab

lishment after a temporary disturbance. Secondary succes

sion is usually a result of interspecific competition, 

with pioneer species often beating later species to openings 

and perhaps out competing them in openings as well. Yet 

they themselves produce an environment in which later

species are competitively superior.

Climax, as defined by Horn (1974), is a later stage

of succession which is often idealized as a state of con

stant specific composition, yet the species and their

relative densities do fluctuate statistically and vary 

from place to place as the physical environment changes. 

The climax can only be monospecific if one dominant species 

completely prevents invasion by any other species. Con

versely, early successional species should persist in 

the climax as long as there is a dependable, even if rare, 

supply of openings for them to invade. Botkin, Janak 

and Wallis, working on the dynamics of a forest in New 

Hampshire, found a climax that was a mosaic of successional 

stages (cited by Horn, 1974).
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In Horn's (1977) study on Forest succession in New 

Jersey, he states that it is dangerous to assign a unique 

successional status to a species, and that it is ridiculous 

to determine the successional status of a plot solely 

by the species of trees that are on it. He concludes 

the final stage of succession is a mosaic of patches of 

varying successional ages. Some species, characteristic 

of early stages of succession, persist in the late stages, 

both in the theoretical model and in reality.

Methods of Documenting Succession

The obvious problem with forest succession studies 

and the reason for much of the persistent controversy 

surrounding the theory is that succession proceeds too 

slowly for it to be observed directly. The most direct, 

unambiguous way to document succession would be to make

repeated observations of the same area over an extended 

period of time. Permanent quadrats can be established

and measurements of plant cover, biomass, density, diversity 

and demography can be taken every year, decade, or any 

longer period of time. It is likely that only sampling 

done 50 to 100 years later will reveal a pattern of late 

succession although a great deal of information can be 

obtained in just a few years (cited by Barbour, 1980).

Old notes kept by land surveyors on the past vegetation 

have been compared with modern vegetation for evidence 

of succession. Dix, while studying forested areas in

CARROLL COLLEGE LIBRARY 
"ELENA, MONTANA 59625
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1957, compared sapling density to overstory tree density 

for individual species to reveal successional patterns 

(cited by Barbour, 1980).

As Horn (1975) states, forest succession could ideally 

be studied if several plots of land with similar physical

characteristics but different and well-documented histories

could be found. Most successional schemes have been deter

mined by studying similar plots that have been exposed 

to some disturbance and then opened to secondary succession 

at different, known times. The disturbance in most western 

vegetation types is fire. The large, recent firest can 

be accurately dated from Forest and Park Service records 

and the older, more local fires can be dated by noting 

fire scars on nearby, surviving trees, or by carbon dating

beds of charcoal that remain in the soil.

The most recent method for investigating forest succes

sion is simulation modeling (Shugart and West, 1977). 

Based on information of species' life histories and respons

es to physical factors and stochastic events, simulation 

models can provide information about successional changes

in numerous components of forest ecosystems.

Field Sampling

The quadrat is a frame of any shape that can be placed 

over or around vegetation so that cover can be estimated, 

plants counted, or species listed. The area is usually

small enough that one person can survey its extent, except
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that some larger tree quadrats, requiring more than one 

person to survey them, may be necessary for data collection.

Circular quadrats have the advantages of being easier 

to lay out and having less edge, which means there are 

fewer decisions on borderline trees (Barbour, et al., 
1980).

Increment core analysis. Increment cores are taken 

at breast height (approximately 1.3 m) or at the tree 

base with an increment bore. They are used for estimating 

the approximate age of a tree. If the pith is omitted 

when obtaining an increment core, Arno and Sneck (1977) 

suggest estimating the curvature and thickness of the 

innermost rings to project the number of additional rings 

to the pith. A similar technique has been described by 

Stokes and Smiley (1968). Henry and Swan (1974) estimated 

the number of missing rings by dividing the radial width

of the missing portion by the average width of the readable

surface.

Henry and Swan (1974) also described a method for 

examining each core for major suppressions or releases

in growth which might be related to major changes in the

forest environment.

An arbitrary criterion was used to decide whether 

a suppression or release was to be recorded. A changed 

growth rate had to extend for at least four consecutive 

growth rings. A rate increase of 2.5 or more over the

previous rate was recorded as a release, and a rate decrease
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of 0.4 or less of the previous rate was recorded as a 

suppression.

Growth factor. To obtain the total age of a tree 

from which was taken an increment core, it is necessary

£ to add the estimated number of years for seedling establish

ment and growth to boring height. One method is to age 

a large number of seedlings and then determine a general 

growth factor (Arno, 1976; Arno and Sneck, 1977). Another 

method was used by Henry and Swan (1974). Increment borings 

were made at 23 cm (9 in) above the ground to obtain age- 

and growth-rate estimates. The growth factor was determined 

by boring ten trees of each species at ground level and 

at 23 cm to get the number of years by which the cores

taken at 23 cm were short of the stem age.



METHODS AND MATERIALS

Materials

metal rebar to mark quadrat centers
2 metric measuring tapes—one marked off in basal area 
increment bore 
core boards

Quadrat System
Circular quadrats 0.01 ha (100 m2) in area were used. 

This corresponds to a measured radius of 5.64 m. The 

quadrats were placed on an uncorrected north-south compass 

line with the first quadrat being chosen by pacing off 

a random number of steps from a random numbers table (0-9). 

Once the center was located it was permanently marked 

with steel rebar. Subsequent centers were chosen by pacing 

20 steps plus an additional random number, on the north- 

south compass line, from the center of the present quadrat 

to the quadrat center.

A total of 28 quadrats was sampled. Twenty-eight

quadrats were used because outside this area the forest

became less homogeneous and 25 to 30 quadrats provides

a large enough number for statistical studies. Fig. 3

shows the positioning of the quadrat system.

Field Sampling Techniques

Once the center of a quadrat was located by the above

17
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technique, the basal area of the trees within the 5.64 m 

radius of the circle was measured and recorded and a count 

of the number of samplings was also recorded. For this 

experiment, a tree is defined as any live tree with a 

basal area at breast height (approximately 1.3 m) of >_0.8 
dm2, or 10 cm, in diameter. A sampling must be <0.8 dm2 

in basal area at breast height and >J •5 m in height.

Trees falling on the edge of the quadrat were included 

if their base was entirely within the quadrat or if over 

half of their trunk was within the quadrat.

Trees which had sprouts from the same base were record

ed as two separate trees if the sprout occurred within 

1.5 m from the base. Betua papyrifera (White Birch) had

many sprouts coming off the same base and was circled

on the data sheet to indicate trees of the same origin.

An increment bore was used to get cores of various 

trees within each quadrat. Trees that provided the most

historical information were chosen. These would include

ones with the largest basal areas and/or pioneer species.

Increment core analysis. Increment cores were air-dried

and glued onto core boards, which were made by cutting 

grooves in a 36.5 by 9.0 cm (14.4 by 3.5 in) piece of 

lumber. The core boards prevented the cores from breaking 

and provided a secure mounting for counting the rings 

under the microscope. When the pith was not included,

the number of additional rings to the pith was estimated
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by consideration of the curvature and thickness of the 

innermost rings.

The ages of the increment cores were determined by 

adding the pith count and the estimated number of years 

for each species to reach 0.3 m (1 ft), which was the 

boring height. A few additional years were added because 

the cores were taken at breast height rather than at the 

base. According to Sneck (1977), who did a study of the 

fire history of the Coram Experimental Forest, the general 

growth factor by species for the period between germination 

and boring height can be determined by cutting several

seedlings at their base stem and counting their growth

rings. Sneck determined the growth factor for western 

larch and lodgepole pine in the Coram Forest was 4 yrs, 

Douglas-fir was 5 yrs, and spruce was 6 yrs. These growth 

factors were used for determining the ages of the trees 

sampled. Of course, these were generalized factors and 

the actual growth rates on individual seedlings may vary.



RESULTS

Table 2 is a stand summary table for both trees and 

saplings of the six species found in the sampled forest 

stand. It may be hypothesized that the understory composi

tion is not significantly different from the overstory 

composition and that there are no significant differences 

in the densities of the large vs. medium nor the medium 

vs. small size classes. To test the hypothesis, the trees 

and saplings were divided into three size classes: saplings 
(under 0.8 dm2), medium sized trees (0.8 dm2 to 12.8 dm2), 

and big trees (over 12.8 dm2). Saplings are considered 

the understory and large trees the overstory. Paired

t-tests were run and the results are listed in Table 3.

This histogram representation of number of trees 

vs. basal area (Fig. 4) was used in determining the arbi

trary division between medium sized and large sized trees.

Spatial pattern analyses were done to test whether 

or not test groups were randomly distributed throughout

the woods. Results of the t-tests are listed in Table

4.

A chi-square test compared the shade tolerance of 

the saplings vs. the shade tolerance of the trees. The 

null hypothesis was rejected at p=0.05 level of signifi-

21
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cance, indicating that the shade tolerance of the saplings

does not equal the shade tolerance of the trees.
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Table 3. Results of paired t-tests of the differences 
in the densities of the three size classes for 
five species in the sampled stand. The null 
hypothesis is that there is no significant differ
ence in the densities of the three size classes 
tested.

(+) reject the null hypothesis at the p=.O5 level 
of significance.

(-) cannot reject the null hypothesis at the 
p=.O5 level of significance.

For all tests 
performed. All
of significance 
density is given

rejected, a one-sided 
were rejected at p 
and the class with
in parentheses.

t-test was
=.05 level 
the higher

SIZE
!

CLASSES

SPECIES

Sapling
vs

Medium

Sapling
vs

Large

Medium
vs

Large

Pseudotsuga menziesii 
(Douglas fir)

+
(medium)

- +
(medium)

Larix occidentalis 
(Larch)

+
(medium)

+
(large)

+
(medium)

Picea engelmannii 
(Spruce)

- +
(sapling)

+
(medium)

Abies lasiocarpa 
(Subalpine fir)

- +
(sapling)

+
(medium)

Betula papvrifera 
(Birch)

- +
(sapling)

+
(medium)
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Table 4. T-test results on spatial pattern analysis.
The null hypothesis states that the test group 
is randomly distributed throughout the woods.

( + ) reject the null hypothesis at p=0.05 level 
of significance.

(-) cannot reject the null hypothesis at the 
p=0.05 level of significance.

T-TEST RESULTSTEST GROUP

All Saplings +

Birch Saplings +

Subalpine fir Saplings +

Hemlock Saplings +

Birch +

Douglas fir -

Larch —
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DISCUSSION AND CONCLUSIONS

In this study, I have been concerned with the charac

teristics of a climax forest and whether the forest stand

sampled is at climax. Using both the informal and formal 

test results, I have concluded that the forest stand is

not at climax.

The stand summary table (Table 2) contains various 

interpretations of the raw data which makes comparisons 

easier. The Douglas fir trees are denser (more of them/ha) 

than any of the other species but the larch trees are 
the biggest (26.2 m^ha of basal area). This can also 

be seen when comparing relative density to relative domi

nance of larch and Douglas fir trees. Larch is low in 

shade tolerance which means it grows optimally in direct 

sunlight and was probably one of the first species to 

be established in the area. Larch, on the other hand,

has a high fire tolerance and may have survived a fire 

which killed other tree species. Fire tolerance has to 

do with the survival of existing stems after a surface 

fire and is largely a function of bark thickness.

The tree frequency gives an indication of the tree 

distribution. Douglas fir has a tree frequency of 0.82, 

which indicates it is fairly well distributed throughout

27
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all 28 quadrats. The low tree frequency for hemlock (0.07) 

indicates that a large number of trees were grouped together 

in a few quadrats.

In forested areas, a comparison of sapling density 

to overstory tree density by species may reveal successional 

patterns. Fig. 5 shows that the present forest stand 

is unlikely to remain as it is because there are no saplings 

of the larch, which nearly dominates the overstory composi

tion .

One could extrapolate from this information, collected 

at one moment in time, and predict that a larch-Douglas 

fir is serai to a subalpine-hemlock forest, but it is 

important to realize that two assumptions are being made.

The first assumption is that the sapling population 

will not significantly change from year to year or decade 

to decade. It cannot be assumed that the pattern of repro

duction for all tree species is the same. Some years

may yield a larger seed crop for one species than for

another.

Another assumption is that the mortality rate of

saplings is uniform from species to species, which is

not always true. It may be that the subalpine and hemlock 

saplings, dominating the understory, have a higher mortality 

rate than the saplings of the present overstory. In this 

study, the opposite is true for both subalpine and hemlock 

saplings. They both have a higher shade tolerance than

either larch or Douglas fir and thus have an aptitude
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for survival and growth beneath a forest canopy.

The paired t-tests support the histogram representation 

of the data (Table 3). The null hypothesis was rejected 

in sapling vs. large size trees for spruce, larch and 

birch. The one sided t-test showed that for spruce and 

birch the sapling density was significantly higher than 

the overstory, thus showing there is a significant differ

ence between the understory and overstory, which is not

expected in a climax forest.

The t-test for sapling vs. medium size tree of the 

subalpine fir shows that there is no significant difference 

in density between these two groups. This indicates that 

the forest is approaching and may be close to climax because 

high shade tolerant trees will take over and dominate

in a climax forest.

The sapling relative density compared with the tree

relative density gives an indication of the species regen

erating ability. From the data, hemlock and subalpine 

fir are regenerating well while larch has no saplings 

and thus no regeneration. These results are consistent 

with Whittaker's view (cited by West, 1982) of succession 

as occurring by replacement of one species with a species 

of higher shade tolerance. Fig. 6 lists the fire tolerance 

and shade tolerance of the species within the sampled

plot.
The t-test for the spatial pattern analysis supports 

the conclusion. The saplings were not randomly distributed



Very High

• High

Moderate

Fire Tolerance3-

Larix occidentalis 
(Larch)

Pseudotsuga menziesii 
(Douglas Fir)

Tsuga heterophylla 
(Hemlock)

Low Betua papyrifera 
(Birch)

Abies lasiocarpa 
(Subalpine fir)

Shade Tolerance^

Tsuga heterophylla 
(Hemlock)

Abies lasiocarpa 
(Subalpine fir)

Picea engelmannii 
(Spruce)

Pseudotsuga menziesii 
(Douglas Fir)

Larix occidentalis 
(Larch)

Betula papyrifera 
(White Birch)

aSurvival of existing stems 
after surface fire (largely 
a function of bark thick
ness )

^Aptitude for survival and 
growth beneath a forest canopy.

Fig. 6. Fire tolerance and shade tolerance of six species 
found in sampled area (Barbour, 1980).
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as would be expected in a climax forest.

Speculations about the stand's past and future can 

be made through both statistical and observational analysis.

The increment cores taken on the larch indicated the stand

is anywhere from 250-350 yrs old. Larch have low shade

tolerance and are the first species to appear after a 

disturbance, such as fire. The presence of a large number 

of aggregated birch may be an indication of some type 

of disturbance in the stand. The appearance of the birch 

has only occurred within the last 50-60 yrs, as indicated 

by their size and core ages. If further disturbances 

do not occur, the birch will most likely be replaced by 

more shade tolerant species.

In the future, the stand will probably be dominated 

by larger and more shade-tolerant species. The understory 

composition will not be significantly different from the 

overstory composition, and regeneration will be randomly

distributed.

The climax species, characteristic of the environment, 

are not always the highest shade-tolerant species. Pfister 

and Arno (1980) proposed a method for classifying forest 

habitat types based on potential climax vegetation. Pfister 

used these methods in classifying the forest habitat types 

of Montana (1977).

The habitat type of Pfister's (1977) that matches 

the sampled Coram stand the closest is Pseudotsuga men

ziesii /Physocarpus malvaceaus. Pseudotsuga menziesii (Doug-
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las fir) was Pfister's predicted climax species for this 

habitat type. However, the data I collected tends to 

show a successional trend toward a subalpine-hemlock climax

forest.

• Successional studies can be used as predictive tools

for natural resources and also for improved silvicultural 

systems.

The stand I sampled is permanently marked and located 

in an experimental forest that will remain undisturbed

by man. Although it is impossible to give this stand 

a unique successional status, the results and descriptions

can be kept and made available for future successional

studies.
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