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A CHOROLOGICAL ANALYSIS OF THE GRASS BALDS
IN THE OREGON COAST RANGE

I. INTRODUCTION

The upland forest cover of the Oregon Coast Range is nearly

continuous, except for scattered rock outcrops and ephemeral distur-

bances such as caused by logging, mining, and fire. Within the

nearly continuous cover there are, however, grass and fern covered

openings along ridgelines, both on and near the tops of several of the

higher mountains. These openings, or balds, occur over a wide

range of elevations from less than 1, 000 feet (305 meters) as in

McDonald State Forest and other areas, to over 4, 000 feet (1, 260

meters) on Mary's Peak. The balds are irregularly distributed and

the most conspicuous ones, eight in number, are restricted to the

higher elevations including Mary's Peak, Saddle Mountain, Little

Grass Mountain, and Tyee Mountain.

The word "bald" is a descriptive term that has been applied to

natural openings in the forests of many regions. Webster's New

International Dictionary defines bald as "... an often grassy mountain

summit or other elevated area naturally bare of forest. " "Bald"

appears frequently as a part of many place names found on U. S. G. S.

topographic maps, thereby indicating wide and popular use of the

term.
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The term also is used in the professional literature pertaining

to alpine grasslands. Here the reference is most often to the grassy

and shrubby openings in the Southern Appalachian Mountains, where

most studies of balds have been made. W. D. Billings and A. F.

Mark (1957), S. A. Cain (1931), P. J. Gersmehl (1969, 1970), A. F.

Mark (1959), B. W. Wells (1937), and others, all employ the term.

Billings and Mark (1957, p. 140) indicate that the term has come to

connote the Appalachian phenomenon simply because of the large

research effort in this region; however, they also indicate "... simi-

lar phenomena are rather widespread," Indeed, this author found

references to balds occurring in Nevada, Wyoming, and New Zealand.

More recently Secor (1960) employed the term in northern Idaho and

Franklin and Dyrness (1969) used it in Washington and Oregon.

For this study the term "bald" will be used in the general

descriptive sense of the "grassy mountain summit or other elevated

area naturally bare of forest. " The phenomena can be described

with more precision by adding an adjective such as grassland, fern,

or shrub to the term thereby obtaining grassland bald, fern bald, or

shrub bald. The balds in the Oregon Coast Range are perhaps most

correctly identified as "grass-fern balds. "

Purpose and Scope

The purpose of this thesis is to provide a preliminary inventory
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and classification of the vegetation present on selected Oregon Coast

Range grass-fern balds, In view of the limited amount of supporting

work that has been done on the Oregon balds, the scope of the present

study is limited as follows: it is an inventory and classification of

what is present within the bald areas themselves with little considera-

tion of the surrounding forest vegetation. No attempt is made to

compare non-bald and bald areas that might have similar physical

environments. Unlike most studies of bald phenomena, particularly

those in the southern Appalachians, this study does not intend to

explain their existence. The principal interest is in characterizing

the vegetation of the Oregon Coast Range balds rather than being

preoccupied with one bald or one plant community found on a parti-

cular bald, Further considerations such as suggested may only be

undertaken after more is known about the phenomenon itself.

The study area is the Oregon Coast Range, geologically defined

as that mountainous region of Tertiary and more recent sandstones

and the associated igneous intrusives (see Figure 1). The Coast

Range stretches some 426 kilometers from the Columbia River in

the north to the pre-Tertiary rocks of the Klamath Mountains in the

south. The irregular southern boundary extends as far south as the

north border of Township 36 South. An east-west line through this

point passes about 5 kilometers north of Grants Pass. The western

boundary is the Pacific Ocean excluding lowland beach and coastal



Figure 1. Oregon Coast Range study area.
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areas. The western margin of the Willamette Valley marks the

northeastern boundary; in the southeast it is delineated by the center

line of a syncline stretching from slightly east of the Roseburg area

and trending in a north-northeast direction toward the city of Eugene

(U. S. G. S. , 1961).

Status and Type of Research on
North American Balds

A survey of the abundant literature relative to mountain grass-

land ecology yields only a relatively few publications concerning

"bald" phenomena in the United States. Perusal of these indicate

that the distinction between "balls" and other grassy mountain sum-

mits is not clear. The distinction is probably arbitrary and commonly

a result of terminological preferences, with the word "bald" used

less frequently than other more general terms. Therefore, the

literature investigated here is highly selective toward publications in

which the word "bald" is employed.

The selected literature has a marked regional concentration.

A total of 40 publications that dealt with balds were examined: 31 of

these pertain to the Southern Appalachians (Avery and Boardman,

1938; Billings and Mark, 1957; Brown, 1940; Bruhn, 1964; Cain,

1930, 1931, 1936; Camp, 1931, 1936; Chickering, 1880; Davis, 1929,

1930; Edson, 1894; Fink, 1931; Gates, 1941; Gersmehl, 1969, 1970,
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1971; Gilbert, 1954; Gray, 1842; Harshberger, 1903; Johnson, 1888;

Lamson-Scribner, 1889; Mark, 1958; Mark, 1959; Wells, 1932,

1936a, 1936b, 1937; Whittaker, 1956); six to balds in the Washington,

Oregon area (Detling, 1954; Franklin and Dyrness, 1969; Johnson,

1959; Merkle, 1951; Reid, 1941; Rummell, 1951); two to balds in

northern Idaho (Secor, 1960; Daubenmire, 1968); and one to balds in

the Great Basin (Billings and Mark, 1957).

Four categories of studies were found. First there are studies

in which either one or more balds were investigated and the term

bald is employed in describing the vegetation of openings in a forest

cover and the references are recognized as standard information

sources for balls. There were 22 studies of this type--mostly con-

cerning the Appalachian area. Second, there are references about

one or more balds in which the researcher did not employ the term

bald but in the judgment of this writer the unforested openings were

balds. Two studies of this type were found (Rummell, 1951; Reid,

1941). The third type of publication is the regional vegetation study

in which openings in the forest cover were noted and the term bald

was used to describe them; six of these were perused, two in the

Pacific Northwest (Franklin and Dyrness, 1969; Daubenmire, 1968b)

and the rest in the Appalachians (Whittaker, 1956; Cain, 1931;

Harshberger, 1903; Cain, 1936). The fourth type is also a regional

vegetation study but is these the openings were not called balds.



Three of these are cited (Johnson, 1959; Detling, 1954; and Merkle,

1951).

Most of the grass bald studies try to answer the question, why

are they there? If the range of suggested causes is an indication

of how little the problem is understood, then it can be assumed that

not much is known. The balds have been attributed to succession

(Whittaker, 1956), soil drought (Daubenmire, 1968), wind, fire,

man's use (Camp, 1931) wind transfer of snow (Franklin and Dyrness,

1969), climate eliminating a species (Billings and Mark, 1957; Mark,

1959), Indians, drought, grazing (Wells, 1937; Wells, 1932; Wells,

1936), ice storms (Edson, 1894; Harshberger, 1903), limited seed

dispersal of surrounding forest species slowing up regeneration of

bare areas (Gersmehl, 1970), and insects (Gates, 1941). Other

studies emphasize that they definitely are not related to: an ecotone

situation where balds occur because they fall below the lower limit

of spruce and above the upper limit of oaks (Gersmehl, 1969),

microclimatic gradients (Gersmehl, 1971), volcanic ash deposits

(Secor, 1960), Indians (Fink, 1931; Davis, 1930), and other items.

This preoccupation with cause tends to detract from the ecological

significance of the data reported since in this causal context only

general relationships between plants and environment are described.

[For example, see Camp (1931) and Billings and Mark (1957)].

Some works, such as the flora compiled by Mark (1959) for

7
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Southern Appalachian balds are not concerned with cause. Two works

have a management orientation: Rummell's study (1951) of the effects

of grazing on Meek's and Devil's Tables in Washington, and Reid's

study (1941) of plant succession and livestock management practices

in the Wallowa and Blue Mountains of Oregon, In neither of these

studies was the term bald actually employed to describe the vege-

tation.

In addition to the studies of Rummell and Reid there are four

other works which pertain directly to balds in the Pacific Northwest.

A study by Johnson (1959) in the Wallowa Mountains cites "Festuca

viridula--Stipa lettermanii... communities... found... on plateau-like

mountain ridge tops;. .. on slopes up to 50 percent in most all aspects"

(p. 76). Photographs particularly of the lupine phase of this com-

munity, show that physiognomically it is remarkably like the bald

areas studied in this thesis. This is apparently the same sort of

Festuca viridula bald studied by Secor (1960) in Idaho. Johnson's

work is phytosociologically oriented in which the community groups

were determined by a tabular analysis.

The regional vegetation survey of Washington and Oregon by

Franklin and Dyrness (1969) includes information on bald areas.

This work simply describes balds as a special type of permanent

non-forest community which occurs within the climax "Abies lasio-

carpa zone" (p. 138). The authors indicate that the probable cause
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of these balds or parks related to their location on xeric south-

facing slopes and, possibly, to wind transfer of snow, These balds

are therefore referred to as topographic climaxes.

Concerning the Oregon Coast Range only two works were

perused which specifically include data on a bald area. One of these,

the flora compiled by Detling (1954) of Saddle Mountain, Oregon,

includes species found on the balds as well as on the rest of the

mountain. Species of the balds, however, are not listed separately.

The other work, by Merkle (1951), was a study of the "communities"

on Mary's Peak, Oregon, including the bald area which he called a

"grassland (meadow)" community. No subdivisions were made of

this "grassland community" into subcommunities and, although the

study is synecologically oriented, the species are not analyzed in a

tabular way. Groupings are made only according to the site occupied

(i. e. Douglas-fir community on the south slope of Mary's Peak,

Douglas-fir community on the north slope of Mary's Peak, the grass-

land meadow on top of Mary's Peak). Data on cover, frequency,

sociability, periodicity, stratification, and life form are given for

each species found in the meadow on the peak; however, no character

species or subcommunity units in the Braun-Blanquet sense, are

identified. One additional study worthy of mention is a work by

Detling (1953) that looks at relic islands of xeric flora existing west

of the Cascades. Some of those species on Mary's Peak are
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classed as "xeric species. "

Two other studies although not in the Oregon-Washington area

depart from causal emphasis. Both have a degree of phytosocio-

logical orientation. Well's (1937) study in the Southern Appalachians

contains a listing of the species present on 23 balds. Dominant

species are ranked according to abundance on a scale from one to

five but no comprehensive community table is presented. In the

second study Secor (1960) identifies a Festuca viridula community in

a southern Idaho bald and recognizes phytosociological entities, the

"Picea engelmannii--Abies lasiocarpa (spruce-fir) zone", named for

the surrounding forest, by Daubenmire. Secor lists grass species

only, however, and simply in the order of abundance.

In none of the bald studies reviewed here is there an effort to

differentiate the vegetation within the balds into communities or sub-

communities. Generally, the entire bald in each of these studies

was treated as a single community or formation. Furthermore, there

appeared to be little attempt to determine the relationship of the bald

vegetation to the existing physical factors. Rummell (1951) includes

soil data in his study but does not utilize it to determine vegetation-

soil relationships except on the generalized level of grassland soil

vs. forest soil. In fact, the soil samples were not even taken at the

same place as' the vegetation samples. No study, to this writer's

knowledge, employed a statistical analysis of the data.



Research on balds in the United States has tended to be pre-

occupied with possible reasons for their existence. The methods

used have been largely descriptive, general, and subjective.

11
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II. ECOLOGICAL APPROACH

In order to accomplish the objective of this research, that of

conducting a vegetation inventory, classification, and chorological

analysis of the Oregon Coast Range grass-fern balds, it was decided

to attempt the identification of synecological units (communities) that

were present on the balds themselves and to conduct a limited environ-

mental analysis based on these communities. From the standpoint

of the previous work on bald phenomena, a study with this focus

would contribute to the knowledge of bald phenomena as almost no

studies were found that employed this method of approach.

Choosing the Ecological Method

With this goal in mind, the theoretical framework for sampling

and analysis was chosen. The techniques used are based on those of

the Zurich-Montpellier school of phytosociology as propounded by

Braun-Blanquet. The selection was based on several criteria.

First, the Braun-Blanquet approach is efficient with regard

to the amount of field time required compared to the resultant amount

of information gathered. Becking (1957, p. 429) says "More homo-

geneous plot data can be obtained by this method than by most of the

other sampling techniques, particularly in view of the time involved
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in gathering such data. It Poore has also made this same observation

(1956).

According to Moore (1962) the method is also highly suited

for the practical analysis of vegetation in areas where the body of

ecological knowledge is not well developed. Moore (1970) also

emphasizes the efficiency of field and analysis time (especially when

a computer is used) and the informative character of the results of

this method. Poore (1956) says that with its use, the level of knowl-

edge can be built up by successive approximation even in a complex

vegetation,

The second consideration is that the Braum,Blanquet method

excels in its accuracy of vegetation description. Poore (1956) men-

tions this several times. The detailed species lists which result

from the tabular analysis of the data give a complete picture of the

vegetation. The other systems of ecological analysis, listing only

dominants and a few subdominants, do not portray the complete

picture of a vegetation stand to a person who is unfamiliar with the

area.

Third, from the tabular analysis for species groupings, this

approach yields discrete taxonomic units, communities and/or sub-

communities (Janssen, 1967). Thus the researcher is able to

identify synecological units of some sort. The Braun-Blanquet

approach was employed to provide a first approximation of the
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vegetation, a hypothesis, to be tested in the future.

The fourth reason for the choice is that it is adaptable to

analysis of disturbed and successional communities. Becking (1957,

p. 466) writes ".. that artificial, disturbed, and successional vege-

tation can equally well be analyzed... the only postulate is that the

plant community must have reached a certain equilibrium with its

environment, i. e. it must display a characteristic species composi-

tion. " This postulate is satisfied on the sites that were sampled.

If the habitat-type approach were used it would require working

from climax stands backward to seral stands, which might not be

possible in the existing bald vegetation.

Departure from the Braun- Blanquet Approach

In this study, the only modification to the traditional Braun-

Blanquet system was the employment of air photography and aerial

reconnaissance to locate and delimit stands rather than the use of

more traditional procedure of walking around in the vegetation, and

making notes of where similar areas were. The method used here is

more effecient and has the same end result, that of locating sampl-

ing points. The advantage is that personal bias is reduced. This

bias is mentioned by Becking (1957), Egler (1954), and others, and

is related also to the use of an occular plot. Becking (1957) says

that the bias can be overcome with "a close survey of local
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vegetation patterns in a preliminary survey of the area. " The sur-

vey or reconnaissance of the vegetation patterns resulted in maps

of stands and sampling was done from these maps.
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III. RECONNAISSANCE AND FIELD TECHNIQUE

During the summers of 1968 and 1969 two levels of intensity

of data gathering were employed within the study area. First, a

general reconnaissance of the Oregon Coast Range was undertaken

to identify suitable bald areas with which to work. This was then

followed by the application of an appropriate sampling scheme and a

detailed compilation of vegetation and site characteristics at

selected locations.

Reconnaissance

The reconnaissance phase of the study used three methods of

data gathering: panchromatic air photography, low altitude airborne

observation, and ground visitation. The principal reconnaissance

objective was to locate grass-fern balds from which a suitable sample

of measurements could be made. It was quickly found that this was

a serious problem. Maps showing balds were not available as the

Western Oregon bald had never been studied spatially.

Initially, an attempt was made to locate the balds on existing

airphoto coverage. However, the thousands of photos required to

cover the Coast Range at the 1:12, 000 or larger scale which were

needed to positively identify bald areas made this approach highly

impractical.
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Forest type maps (Oregon State Tax Commission, 1969) show

balds. However, absence of topographic features on these maps,

their large scale, and dispersed availability lead to the conclusion

that this data source is almost as difficult to use as large scale air

photography.

Identification of Balds Using Topographic Quandrangles

Eventually it was realized that the balds already known to the

writer were identifiable on 1:62, 500 U. S. G. S. topographic quad-

rangles by omission of the green forest cover overprint. It was not

always possible, however, to identify all bald areas because green

overprinting was also omitted when areas were burned, wet, or

cleared. This problem was resolved by limiting the study to only

the balds found at an elevation of 610 meters mean sea level (2, 000

feet) or higher. The well-developed balds, such as those on Mary's

Peak and Grass Mountain that are at relatively high elevations were

found consistently to show up clearly because of their locations on

major topographic features, peaks and ridgelines. Balds that were

located at lower elevations the locations of which were known to the

writer tended to be slightly smaller and were not as easily separated

from the other treeless areas on the topographic maps. Also, at

lower elevations, cartographic generalization tended to obscure

large scale (i. e. small) ridges and hilltops. Thus, areas above
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610 meters mean sea level were searched for overprint omission

areas that might be balds. Using the 1:62, 500 quadrangles and a

mosaic of the Coast flange at a scale of 1:250, 000, all land over

610 meters was located. Altogether, this includes an area of about

1, 554 square kilometers (600 square miles). Within these delineated

areas a search for balds was conducted.

The following criteria were employed to select the forest over-

print omission areas that suggest balds: 1) the forest overprint

omission must occur on, or conform closely to, the trend of the

ridgeline or peak, 2) the edges of the forest overprint omission

area must not be straight over long distances or oriented north-

south or east-west along section lines (as would be the case with most

clearcuts), 3) the forest overprint omission area must not extend

into both ridge or peak and valley areas, as would some clearcuts,

and 4) the omission area must be less than one-half inch square on

the map (any larger would probably be a clearcut or burn).

By utilizing the above criteria, 33 overprint omission areas

that suggest balds were located (see map, Figure 2). In most cases

each site represents only one overprint omission, however in a few

cases, notably Prairie Mountain and Grass Mountain, several over-

print omissions occurred close together. These clusters were

treated as only one site of the 33 areas mentioned. These 33 sites

were then checked using panchromatic air photography, overflight,
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and ground visitation to eliminate the non-bald areas and to select

those suitable for subsequent sampling.

The overprint omission method for identifying balds is not

entirely satisfactory for in the course of the investigation, several

balds were located on the airphotos which were not indicated in any

way as being openings in the forest on the 1:62, 500 topographic sheets

even though they are larger than the minimum size criteria. An

example is "Cooper Mountain" where the largest bald measured 152

by 213 meters across and was at an elevation of 932 meters above

mean sea level.

Bald Selection Process- -Identification and Mapping of Balds

The suitability for sampling of each of the 33 possible bald

sites was decided next. First it had to be established whether or not

a bald was there. This was done by making two reconnaissance

overflights, visiting as many of the sites as possible on each trip,

The maps on Figures 3 and 4 show the route and balds adjacent to

the flight line. Overprint omission areas that were difficult to

locate, or were off the flight line too great a distance to be observed,

were found on panchromatic air photography of 1:12, 000 scale. In

addition, ground visits were also made to view the areas firsthand.

Fifteen of the 33 sites were visited on the ground. In only one case,

that of Grass Mountain, was the ground visit made before air
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photography was acquired or overflight was made.

After a bald was found it was necessary to establish its suitabil-

ity for sampling and detailed data gathering. Four criteria were

employed. First, for a bald to be sampled, it must have a minimum

area of at least 0. 8 hectares (two acres) and be 60 or more meters

(200 feet) at the narrowest point. A bald smaller in size than these

limits would be highly influenced by the surrounding forest and might

be considered all transition zone with very little "bald vegetation"

existant.

The second restriction was that the vegetation be relatively

stable. If tree or shrub encroachment was absent or limited to the

bald margins and a few localized places within the balds, and if

relatively little change was noted between airphotos of previous dates

and the ground visit, then the bald was considered to be relatively

stable. In general the most recent air photography was at least two

to three years old.

Two of the sites, Bald Mountain and Mount Hebo, seemed to be

in a successional stage after a burn and are perhaps not balds. This

conclusion was reached after finding widespread regeneration of

young Pseudotsuga menziesii and Tsuga heterophylla together with

charred remains of stumps and logs on the bald. Local forest

rangers indicate that several burns have taken place on the mountain

top. Observation also revealed that these areas did not have the
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same species complement as the other balds. Bald Knob was also

eliminated because it is shrubby and has forest regeneration through-

out.

The third criteria for evaluating the suitability of a bald area

for subsequent sampling was access. This assessment was made by

using the air photos and overflight information; as it turned out, it

was almost impossible to locate the balds on the ground without

some aerial perspective. Out-of-date maps at small scales, recent

changes in logging-road routes, very poor roads, fallen timber,

washedout bridges, and other obstacles made access difficult. In

practice it was often possible to reach a bald only by cross-country

travel using terrain features and compass as there were no roads or

trails. Therefore access routes were carefully evaluated for each

bald. Ten of the balds had somewhat direct access at the edge, or

actually within the bald itself. Although Mount Hebo and Mary's

Peak had paved, all-weather roads, gravel and dirt roads were

found elsewhere. Two of the balds could be reached by either road

or trail, two had trail access only and six required cross-country

travel or helicopter. Saddle Mountain was ultimately rejected as a

primary sample site due to the lack of a trail and unsafe passage to

the bald caused by steep slopes, briars, bees, and other hazards.

Little Grass Mountain, though not chosen in the later random selec-

tion of sampling sites, would have been rejected had it turned up in
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the random selection due to lack of suitable access. Steep slopes,

dense vegetation, lack of a trail, and extensive blowdown made

travel to the site hazardous.

The fourth restriction was that all or most of the bald area

must be above 610 meters elevation. This restriction helped ensure

that the extension of lowland vegetation into the higher area would

be minimized and also the possibility of heavy grazing was reduced.

Burg Mountain was rejected because the bald extends into large

areas of grassland below 610 meters above mean sea level.

The Sample Selected From the Original 33 Forest
Overprint Omission Areas

As a result of the reconnaissance effort, eight bald areas were

selected as suitable for subsequent sampling. The balds are located

on Grass Mountain (a cluster of 14 balds on top of the mountain,

Little Grass Mountain (one large bald), Mary's Peak (three balds),

Monmouth Peak (one large bald), Prairie Mountain (17 balds strung

out along the ridge), Roman Nose Mountain (one small bald), Saddle

Mountain (three bald areas), and Tyee Mountain (one large bald).

Reconnaissance findings are summarized in Table 1. Out of the 33

initial sites, a total of 18 were found that were bald-like in their

appearance. In addition to these, four other areas could not be

classified simply because extensive regional clear cutting and almost



Table 1. Status of the 33 overprint omission areas.

Reconnaissance
Type Access

M
, O
O o

Eleva- L e v °e .a
Name of ti on in Location

o c a o " ti o SamplingSite Feet T. R. S. ass v H v a a c, ca E+ Z Notes Type

Grass 3,550 13S 8a 20,22 X X X X X X
Mountain
Little 2,750 9S 7W 31 X X
Grass Mt. 10S 7W 6

Mary's 4,097 12S 7W 19,20 X X X X
Peak

Monmouth 3,246 9S 7W 9,16 X X X X X
Peak

Prairie 3,390 15S 8W 12 X X X X X

Peak
Roman 2,856 195 9W 14 X X X X X

Nose Mt.
Saddle Mt. 3,279 6N 8'd 33 X X X X

Tyee Mt. 2,493 253 7W 13 X X X X

Said Knob 3,639 33S 11W 30
Bald Mt. 2,786 7S 9W 9
Burg 2,171 27S 5d 33
Mountain 28S 5r 4,5

Fairview 2,306 16S 11W 5,8
Mountain

Mount Hebo 3,171 4S

Saddlebick 3,250 7S
i,vuat>iu

9d 13,14
15,23

X X X X
X X

X X

X

X X X X X

9W 3 X

Square Top 2,115 3S 8W 2,3
Mountain

Sugar 2,750 99 91'. 4

Loaf Mt.
Table Mt. 3,200 30S

Bear Mt. 3,178 27S 81d 28 X

Bald areas found not suitable for later sampling:

X

X X

7W 29,30 X X X

31,32

More than one bald E 1
present.

X E

E

D 1

More than one bald F 1

present
1

X A 2
H 1

27% of total

(Reason Rejected)
In successional

X In successional
change.
change.

J

D 3

X Large areas less than I

2,000 feet MSL.
Below minimum size

In successional change.

F

C

X Below minimum size. D 3

Destroyed by quarry. C

X Below minimum size. D`

Arctostaphylos shrub I

area.

Heavy destruction by man prevented classification of these
sites into bald or non-bald areas: 15% of total

",Brewster 2,691 28S 9W 12 X

Ridge-
Kelly 2,551 25S 9W 15 X

Butte
Old Blue 2,536 245 8'r 4,5 X

Mountain
Thomas 2,500 29S lOW 24 X X X
Mountain

Extensive logging, I
entire area.

Extensive logging, I

entire area.
Extensive logging, H

entire area.
Extensive logging, H

entire area.
Burn? Clearcut? Old I

bald?

Sites found not to be balds, but other phenomena: 34% of total.

"Cooper 2,558 353 9W 36 X Clear cut only.
Mt.".

"Deer 2,082 43 6w 10 X

Mt.".
Fano Ridge 2,600 8S 7W 32,33 X
Green 2,527 26S 7W 5,8 X

Butte
Green Top 2,070 4S 6'd 16 X X

Mt. Gurney 2,560 28S 8W 4 X X
Irwin 2,136 28S 7'd 19 X X
Rocks

"Meadow 4,320 3S 6W 3,10 X
Mt.".

Onion Peak 3,Q64 4s 10'd 22,23 X X

"Panther 2,480 26S 8W 26,27 X X

Ridge- 33,34
Rock Mt. 2,004 3N lOW 9 X

Bald areas found suitable for later sampling: 24% of total.

X Clear cut only,

Old slide scar.
Clear cut only.

C

C

D
I

Clear cut only. C

Clear cut only. I

Rock outcrop only. I

Clear cut only. C

Rock outcrop only. B

Clear cut only. H

Rock outcrop only. B

26

Sample1

Named from nearby feature, by writer.
1Sample type: 1 = primary sample, used in vegetation analysis 2 = secondary sample, used in

vegetation analysis 3 = some data taken, but not used in analysis

28,30

7d

X

X

X

X
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complete destruction of the original land surface by roads and

logging left no clue as to what was originally there. These five

areas include Bear Mountain, Kelly Bute, "Brewster Ridge, " (names

in quotes indicate that no place name is present on topographic

quadrangles so the area was named after the nearest physical feature),

Old Blue Mountain, and Thomas Mountain. Close range aerial

surveillance of the areas revealed nothing about the first four. The

Thomas Mountain site was located, however, much disturbance

prevented a positive decision here also. This site was not visited on

the ground.

Of the sites assessed not to be balds, three areas, Onion Peak,

Rock Mountain, and Irwin Rocks appeared from the air to be mostly

rocky outcrops. No ground visit was made, however. One site,

Fano Ridge, was an old slide scar which was probably caused when a

logging road (visible on the photographs) was constructed through the

area.

Severs sites were found to be old clear cuts, some having con-

siderable regrowth. They included Green Butte, "Cooper Mountain",

"Meadow Mountain, " "Deer Mountain, " Green Top, "Panther Ridge, "

and Mount Gurney.

The sites typed as balds, but not selected for sampling, were

of two main types: 1) those which were below the minimum size

(Saddleback Mountain, Sugarloaf Mountain, and Fairview Mountain),
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and 2) balds that were undergoing successional change (Bald Mountain,

Mount Hebo, and Bald Knob). In addition to these sites, three others

were excluded for various reasons: Table Mountain because of the

Arctostaphylos cover, Burg Mountain for its low level attachments of

grassland, and Square Top Mountain because the bald there has been

destroyed by a quarrying operation.

Photographic Techniques

Air photography was employed in this study in two ways:

1) in the reconnaissance phase conventional 1:12, 000 panchromatic

air photography with a 9 X 9 inch format was employed to identify the

balds themselves; 2) in the acquisition of vegetation and site data

during the quadrat sampling phase. This latter use involved two types

of aerial imagery, enlarged panchromatic photography of individual

balds and color infrared slides taken of the same balds. These photo-

graphs were used to decide where individual quadrat samples were to

be placed on the ground.

Panchromatic Photography

Panchromatic air photography, as it is typically available, is

processed so as to show the forest and individual trees clearly.

The non-forested areas are "washed out" in this type of processing

and no detail, or at least very little detail, can be seen. Since the
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photographs ultimately were to be used to identify homogeneous

areas of non-forested vegetation for the purpose of placing quadrat

samples, it was necessary to have the photos printed to specifications

different from those conventionally employed so as to bring out detail

in the non-forested areas. This was accomplished by having the

prints made on high-contrast paper, grades 4 or 5. Some photo

suppliers however were able to comply without doing this. Prints

were ordered "matte gloss" to preserve detail.

A 1:3, 000 scale panchromatic base photo of each bald was used

for differentiating the vegetation imagery into areas of similar

characteristics. This was an enlargement from the original 1:12, 000

air photography made with a Polaroid MP-3 Industrial Copy Camera.

The original print was copied at a one-to-one scale using Polaroid

4 X 5 inch (10. 16 X 12. 70 centimeter) positive-negative film (Type

55 P/N). This produced a 4 X 5 inch (10. 16 X 12. 70 centimeter)

positive print and a negative. The negatives were then enlarged to

make a 1:3, 000 scale print of each bald selected to be sampled.

Polaroid materials are not fine-grained and generally do not enlarge

well. However, when the enlargements were used in conjunction with

the original stereo pairs, they were adequate.

Color Infrared Materials

Oblique 35 millimeter Kodak Ektachrome Infrared Aero Film
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transparencies were also used in making the preliminary differentia-

tion on the 1:3, 000 panchromatic photos. This material, called

camouflage detection film, makes it possible to locate areas bare of

vegetation that on panchromatic photography are indistinguishable

from certain kinds of vegetation cover. Grass areas, dense and

light fern covert and vegetation boundaries not visible on conven-

tional photography can be distinguished on this imagery.

All bald areas found on the two reconnaissance flights were

photographed from a distance of 150 to 300 meters, Altogether,

about 35 color infrared transparencies were taken. The first roll,

exposed on the Corvallis to Astoria flight leg was processed by a

commercial firm which evidently did not have proper facilities and

processed the film in chemicals used for regular color film. This

resulted in poor quality infrared images with insufficient red dye and

an excess of blue dye (see Figure 5), The second roll, the Corvallis

to Roseburg flight leg, was processed by the writer using a Kodak

Ektachrome Film Processing Kit. Process E-3 which is recom-

mended for this film yielded excellent results (see Figure 6).

Fortunately it was not necessary to retake the first roll

because it was found that by viewing the slides through filtered light,

the color balance could be corrected somewhat thus obtaining a

limited use from the imagery. Red, green, or yellow filters, or

combinations of these were used on each slide depending on
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Figure 5. Color infrared image of Monmouth Peak. The linear
pattern to the middle right of the photo is caused by
plowing (poor color balance).

Figure 6. Color infrared image of Prairie Peak. Taken with a
Zeiss Ikon Contessamat SE 35 mm viewfinder camera,
using a Tiffen #15 yellow filter at f/11 and 1/250
second (correct color balance).
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whichever color needed enhancement. In this way the color infrared

imagery was salvaged for Monmouth Peak and Saddle Mountain.

Fortunately, Grass Mountain, Prairie Mountain, and Roman Nose

Mountain had all been photographed on the second roll (refer to

Table 1 for a complete listing of all sites photographed in color

infrared).

Vegetation and Environmental Data Collection

Maps of the probable vegetation stand type represented by

areas of similar image signature, differentiated on the 1:3, 000 scale

panchromatic air photo enlargements were compiled for each bald

that was to be sampled. These maps are shown in Figures 7 to 11.

On the six grass-fern balds that were sampled, six different

stand types were differentiated. These were: 1) heavy and medium

fern, 1 2) light fern, 3) rocky, 4) Rumex, 5) grass, and 6)

Hypochaeris. The most frequently encountered type was the heavy

and medium fern which occurred on four balds, Monmouth Peak,

Grass Mountain, Prairie Peak, and Tyee Mountain. On the first

three balds it covered the largest area of any stand type, on Tyee

Mountain heavy and medium fern covered the smallest area. Light

The fern stand types are referred to on the maps as Pteridium
or Ptaq for bracken fern (Pteridium aquilinum).
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fern stand type occurred on Grass Mountain, Prairie Mountain, and

Tyee Mountain and in every case it covered moderate areas, not

the largest and not the smallest. Rocky stand type was found on

three balds, Prairie Mountain, Roman Nose Mountain, and Saddle

Mountain. On Roman Nose Mountain rocky stand type covered the

smallest area whereas on Saddle Mountain, it covered the largest

area (there were no other stands identified on this mountain). Rumex

stand type was also found on three balds, Grass Mountain, Prairie

Peak, and Roman Nose Mountain.. However, on the latter two balds,

it covered the smallest area of any stand type. The grass stand

type was found on Monmouth Peak and Tyee Mountain. On the former

bald it covered the least area and on the latter one the greatest.

This stand type resembled that of the Rumex area except for lacking

that species. The last stand type, the Hypochaeris, was found on

only one bald, Roman Nose Mountain, where it covered more area

than any other. A. summary of general characteristics of each stand

type in terms of differentiation criteria is illustrated in Table 2.

The subsequent field procedure for vegetation and environ-

mental data measurement consisted of orienting the 1:3, 000 photos

and maps within the various stands, deciding on the final placement

of each quadrat sample within the various stands, and gathering the

phytosociological and site data measurements. Field methods were

developed and tested on a low level bald in McDonald State Forest,
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Table 2. Characteristics of stand-types. Summer 1968, 1969

Type

Heavy and
Medium
Fern

Light
Fern

Rocky

Rumex

Grass

Image Characteristics

Bright pink on color IR;
dark on black and white.
Heaviest cover with closed
canopy often is quite light.
Texture on black and white
is coarse.

Light red on color Ilk,
mottled on black and white;
often salt and pepper effect.

Blue on color IR where bare
rock outcrops and red where
more heavily vegetated.
Fine texture on black and
white, light toned.

Brown on color IR, light
toned on black and white
(not as light as in the
rocky areas).

Light red on color IR,
light tone on black and
white.

Vegetative Characteristics

Heavy Pteri i m aguilinu^ is
over 1 m tall, usually 2 m,
and other forms closed canopy
with understory layer less than
15 to 20 cm high.

Pteridium aquilinum widely
spaced, 15 cm tall or smaller,
often with short grass.

Much moss, lichens, low
grass, (Aira spp. ), bare
rock and large fragments
present. Generally has no
fern.

Rumex Acetosella (heavy
cover) most prominent species.
Often, the red inflorescence
of this species makes the stand
quite visible. Some grass;
little or no fern.

May be tall or short grasses.
On Monmouth Peak tall grass
occurs in wet spots in great
density. (Similar to the Rumex
vegetative characteristics, but
lacks this species.)

Hypochaeris Very light red and slight Low growing H 2ochaeris radicata
bluishness due to stoniness. is most prominent and has the

Light grey on black and greatest cover. There is short
white; fine texture. grass, widely spaced. The soil

is quite rocky with many fragments.
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northwest of Corvallis, Oregon.

Photo Orientation and Quadrat Placement

At the site of each bald, the 1:3, 000 air photo enlargements

and pre stratification stand type maps were oriented with prominent

ground features so that a check could be made on whether or not the

photo signatures (image areas) identifying stands were actually

caused by homogeneous areas of vegetation and not caused by soil

color differences, reflectivity differences caused by slope orienta-

tion, or caused by some other physical feature. After this was done

the precise location of the quadrat samples could be determined,

When possible, the quadrat location suggested by the stand map was

employed. However, cases of recent disturbance or some other

factor occasionally forced re-evaluation and minor location change,

In either event, the spot where the quadrat sample was placed was

recorded by a pin prick on the photo surface. On the back of the

photograph, the sample number was recorded and a circle placed

around the pinhole. The large scale air photo enlargement together

with the relatively good average resolution of the prints allowed

accuracy on the order of 1/16 inch on the photos, or approximately

15 1/2 feet on the ground, (An isolated small tree of other object

less than five feet wide, which contrasts with its background, also

shows clearly.) The actual vegetation stand was compared with the
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photo image to determine what features of the vegetation were caus-

ing the various image components observed in the photo signature.

This was a further check on stands identified as similar on the

imagery, both on the same bald and between balds

Phytosociolo ica1 Data Collection

The compilation of vegetation characteristics for each quadrat

sample was aided by the sampling form illustrated in Figure 12.

This is the first page of a two-page field data guide and record sheet.

The entire guide is organized into three parts.

Part one provides for the location of the bald by recording the

section, the section township and range, bald name, topographic

quadrangle, and the air photo number on which the bald best appears.

In addition, the sample number, the date the sample was taken, and

times in and out of the site are recorded. The sample number is a

combination of a letter and a number with the letter referring to the

strata containing the chosen bald and the number to the particular

quadrat sample placement. Thus "12-9" refers to the ninth quadrat

sample placed on Roman Nose Mountain. The date and record of

times in and out were used during the early part of the first summer

of field work to estimate time required for sampling subsequent

balds. Later on the time records were not taken, although dates

were always recorded.
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Field Data Guide Sample No.

I. Location: $ection Township Range Quad. Name

Photo No. Place Name
Date Time In.Out

II. Vegetation:

Bare ground (quadrat)
Litter and mulch cover (quadrat)
Mosses and lichen cover (quadrat)
Bunching of grasses (community)
Shrubs (community)

Eat Soc Fir AvH

depth cm.

No. species recorded

SPECIES

_J

%,,code

Other

Figure 12. Sampling form, page 1.
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Part two permitted the recording of several different kinds of

phytosociological data. Within each quadrat sample, estimates were

made for the percentages of bare ground, litter and mulch (depth was

also recorded), and moss and lichen cover. Cover percentages were

categorized by the Braum-Blanquet (1964) cover index classes for

each species:

code cover comments

+ < 1% species sparsely present

1 1-10% species abundantly present but with
low cover values or sparse but
with a greater cover value

2 10-25% species are numerous

3 25-50%

4 50-75%

5 75-100%

A record was also made of the presence of grasses having a

bunched growth habit, and, the percentage shrub cover in the stand

both inside and outside of the quadrat sample was noted. The quadrat

samples were then examined carefully and all species present listed.

Grasses were listed first, followed by sedges, other herbaceous

plants, and moss. If a species was not known, several complete

specimens of the plant were taken from outside the quadrat sample

and a brief description noted in place of the species name. After

the species were later identified, the correct name was entered in
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place of the description. It was felt that this was a more efficient

use of field time than attempting to determine the species in the field.

This procedure allowed a maximum of quadrat samples to be taken.

Following the species listing, the total number of species within the

quadrat sample was recorded.

A combined cover-abundance estimate was made for each

species, This was aided by the division of the quadrat into quarter-

meter squares with a ten percent area painted along three sides of a

one-meter square. A one percent area, one decimeter square (con-

structed from rod) was also used from time to time to aid coverage

estimate.

Each species was then rated according to how it was dispersed

within the stand. This ranged from plants growing as isolated indi-

viduals to large groupings of plants and is called the sociability of

the species (Kachler, 1967; Braun-Blanquet, 1964). The following

categories were employed:

1 individual shoots, stems, or trunks

2 groups or small patches of individuals, tufts

3 troops, larger patches, or bunches

4 small colonies or extended patches or mats

5 large herds of individuals

The status of flowering of the species was recorded. A. "+"

denoted that the plant was flowering somewhere in the quadrat
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sample, a "-" indicated no flower, and a "+-" meant that the plant

had set seed. The average height was also noted and determined by

measuring an individual plant which had a typical stature compared

with the other individuals of that species within the stand. Flowering

specimens were used for this measurement whenever possible.

Environmental. Data Collection

Environmental data was recorded on the third part, page two

of the field data form, (Figure 13). The elevation of each quadrat

sample was determined with an American Paulin System precision

,surveying altimeter accurate to plus or minus five feet. Readings

were corrected for changes in temperature and barometric pressure

according to the procedure recommended by the manufacturer, This

necessitated keeping records of times and temperatures for each

measurement as well as frequent checking into the local bench mark

nearest to each bald.

Slope exposure or aspect was determined with a compass using

a sixteen point azimuth scale. The exposures were corrected to true

north by setting the local magnetic declination on the compass itself.

These measurements were made perpendicular to the "contours"

near the downslope edge of the quadrat sample. The slope angle,

which represents the average slope of the land within four to five

meters around the plot, was then determined by sighting across the



46

III. Physical Features: Sample No.

PHYSIOGRAPHY
Elevation m. Exposure Slope angle

Microrelief

SOIL
a. Surface: loose ( ) crumbly ( ) compact ( )

Surface texture surface color
Surface pH___ stone cover % gravel cover
Other

b. Profile:
Examined to cm. to
Parent material
Fragments

Textures (general) depth cm.
A A

B B

C C

Other

DISTURBANCE IN COMMUNITY

Treading
Trailing
Anthills
Rodents
Grazing
Fire
Erosion
Logging
Other

ADDITIONAL REMARKS

cover comments

Figure 13. Sampling fprm, page 2.
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top of the tallest or next tallest individual plant within the stand.

During the first summer, a Keufel and Esser Topographic Abney

Level, scaled in degrees, was used. During the second summer,

however, an ordinary protractor with a small plumb bob was used

instead. With both instruments, readings were taken to the nearest

degree.

Microrelief was next categorized according to the terminology

of Culver and Poulton (1968) and recorded. The possible classes

include:

Uniform (irregularities essentially absent, smooth
contour of surface)

flat

convex

concave

Interrupted (irregularities in surface evident)

mounds (smooth rises)

pits (sharp depressions)

ridge and swale...

truncated (slips, blowouts, abrupt changes... )

Soil information was gathered from the center of the quadrat

sample in every case; thus, the pin prick on the photo marks the

location of the quadrat sample and the soil pit. U. S. Soil Survey

standards were followed in describing the soil. An excavation,
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40 to 45 centimeters across was dug by shovel until either bedrock

or a depth slightly greater than the l 0 centimeter shovel handle

was reached. After the depth of the pit was recorded, a surface

sample and another sample at 30 centimeters depth was taken. These

were collected in individual paper sacks with the sample number and

depth recorded on them. They were later processed in the labora-

tory to determine percent gravel content. A fragment from the

bottom of the excavation was also collected as a sample of bedrock,

if reached. During the course of digging, notes were taken on depth

to large fragments, significant color or textural changes, and other

possibly important features. Soil samples were collected if any

significant color changes occurred other than at the surface or at

30 centimeters depth. Notable root material was also recorded.

Although a space was left on the form to record characteristics and

thickness of various horizons, these were not well enough developed

to identify.

After the soil write-up had been completed the pit was filled.

Vegetation cleared from holes dug in the summer of 1968 was

observed to have regrown completely and covered the holes during

the following season.

Observations on man- or animal-caused disturbance were the

last ones made. Here, the entire stand within which the quadrat

sample was place was considered. Any disturbance observed was
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noted and an estimate made of its intensity and extent, Additional

notes or comments were included for relevant phenomena observed

but not provided for on the field data sheets under "additional

remarks" at the bottom of the last page of the form.
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IV, SAMPLING PROCEDURE

Detailed data were ultimately collected from six different

grass-fern balds in the Oregon Coast Range. Those located on

Monmouth Peak, Grass Mountain, Prairie Peak, Roman Nose Moun-

tain, and Tyee Mountain yielded the bulk of the quadrat samples. In

addition to these, several quadrat samples were taken on Saddle

Mountain. The procedure followed to obtain this data consisted of a

three part sampling scheme involving a regional sample, a bald

sample, and a quadrat sample.

Regional Sample

The first part of the sampling procedure was a stratified ran-

dom sample designed to obtain a somewhat uniform north-south

distribution of sampled balds. This was called the regional sample.

The Coast Range was divided from north to south into ten equally

spaced strata, each 43 kilometers wide (see Figure 2).

The regional sample was initiated prior to the elimination of

nonbald sites and of bald sites not suitable for sampling from the

original 33 overprint omission areas derived from topographic

mapping. These original 33 areas comprise the regional sample

"population". The distribution of this "population" in the various

strata is illustrated in Figure 14. Originally it was assumed that a
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Figure 14. Regional distribution of possible bald sites by stratum.
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much greater percentage of the population would be suitable for

sampling than was actually the case. The regional sampling design

called for a single bald site to be randomly selected from those

within each of the ten strata. In three cases, strata E, F, and H,

this approach worked well, as the regional sample (bald site) chosen

in each case constituted a real bald that could undergo detailed

analysis. However, since the population was one of probable, not

actual bald sites, the process of elimination of nonsuitable areas

during reconnaissance left only one bald site in stratum D and none

in strata B, C, I, and J. In strata A and G only one bald site was

initially present, so no choice had to be made. The sample bald

site for stratum A, Saddle Mountain, was subsequently used for

only a few quadrat samples because of severe access problems not

revealed during air photo and aerial reconnaissance. Figure 15

summarizes the regional distribution of bald sites, by strata, that

were suitable for sampling.

The Bald Sample

In all cases except two, those of Grass Mountain and Prairie

Mountain, the bald site selected in the regional sampling contained

only one grass-fern bald. In the case of these two exceptions, more

than one overprint omission area had been observed but since the

bald areas were so close together, they had been treated
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collectively as one. Therefore, in these two cases it was necessary

to select one particular bald in each case to be used for detailed

measurement. This decision was made subjectively using the follow-

ing guidelines: 1) ease of access, 2) large size, and 3) lack of

disturbance. Of the 17 isolated bald areas on Prairie Mountain

(Figure 16) the westernmost part of the main bald area (called

Prairie Peak on the 1:62, 500 topographic quadrangle) was chosen

because it had good access and was the largest. A bench mark at

the northwest corner of the lookout on this bald also proved useful.

Grass Mountain has 14 separate bald areas on it (Figure 17).

Of these, the first bald to the east of the lookout was chosen, This

bald is relatively large, has easy trail access to the crest and bot-

tom, and is less disturbed than the area around and immediately

south of the lookout, The westernmost bald, which bears a striking

shape resemblance to the bald chosen on Prairie Mountain, was not

chosen because the road becomes a one-way downhill route at that

point. (Even downhill it is almost impassable). The southern, or

downhill side balds, were discarded for the same reason. The

northernmost bald had no trail access to its crest.

Quadrat Sample

A combination of black and white panchromatic photos, color

infrared slides, and ground reconnaissance was used to locate
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individual quadrat samples. First, a map of probable vegetation

stands for each selected bald was produced at a scale of 1:3, 000.

These maps delineated areas on the imagery having similar tone,

texture, image component size, pattern, shadow patterns, stereo

image, shape, and color characteristics.

Second, ground reconnaissance revealed which parts of the

image signature represented non-vegetative elements of the stands

such as rock areas, wet spots, and variations in soil color or tex-

ture. Finally, the corrected stand maps were used to locate each

quadrat sample. The quadrat sample was a one-meter square and

was located away from ecotones in representative homogenous areas

of the stand.

A sample area of one-meter square was chosen based on

limited experimentation, discussion with plant ecologists, and

because according to Merkle (1951) who worked in similar vegeta-

tion on Mary's Peak Bald, this size is in the upper range of the

minimum area required for adequate sampling (Figure 18). The

number of quadrat samples actually placed on a bald was based on

an attempt to take representative, rather than intensive samples in

the different types of stands that were present. This approach was

based on several practical considerations, Field measurement had

to be accomplished when the plants, especially the grasses, were in

flower so that they could be identified, Second, the number of plots
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which could be placed in a stand was sometimes limited by the amount

6f undisturbed vegetation present'(recent'trampling was a problem).

Both Roman Nose Mountain and Monmouth Peak had some stands with

heavy disturbance so it was difficult to locate an area large enough

to place more than one quadrat sample. Third, ecotone areas

between different stands and adjacent to the forest, limited the pos-

sible number of quadrat samples taken. All of the balds sampled had

this problem to some extent. Tyee Mountain, for example, had only

small areas of heavy and medium fern cover. The rest was judged

an ecotone with encroaching. conifer regrowth suggesting that the bald

is in a successional stage.

Table 3 illustrates the final allocation of quadrat samples

according to stand type for each of the sampled balds. Appendix A

contains sampling adequacy graphs, showing the cumulative number

of species vs. the number of quadrat samples for each stand type.

These curves were constructed by using the quadrat samples obtained

in a particular type of stand and plotting the number of species added

with an additional quadrat sample. The order of sites was as follows:

1) the quadrat sample having the greatest number of species was

plotted first, and 2) subsequent samples were added according to

decreasing number of new species by the addition of that sample.

When there were ties, the quadrat sample having the largest total

number of species was plotted first. The curves in almost all cases
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Table 3. Allocation of quadrat samples within stand-types.

ampled Bald

Approximate
Percent of

Number of Total Area
Quadrat Represented

Stand- Type Samples by Stand- Type

Monmouth Peak 20

Medium Pteridium 8 69
Heavy Pteridium 6 30
Tall grass 3 >1
Short grass 3 1

Grass Mountain 16

Light Pteridium 3 27

Medium Pteridium 1 29
Heavy Pteridium 5 21
Rumex 7 24

Prairie Peak 22

Light Pteridium 4 19
Medium and heavy

Pteridium* 5 58
Rocky 5 15
Rumex 4 9

Composite (rocky and
others listed above) 4 31

Roman Nose 17
Mountain Rocky 3 8

Rumex 7 13

Hypochaeris 7 80

Tyee Mountain 12

Light Pteridium 3 30
Heavy Pteridium 2 7

Grass 7 64

Saddle Mountain 4

Rocky 4 80

91 Total number of
quadrat samples
taken.

Although the heaviest fern areas are visible, there is intergrading;
therefore, the medium and heavy areas were not differentiated,
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flatten out, indicating that additional samples would have contributed

little additional floristic information. The instances where the

curves do not flatten out may indicate somewhat more heterogeneity

in the stand.

Altogether 91 quadrat samples were taken; 20 on Monmouth

Peak, Grass Mountain, 16; Prairie Peak, 22; Roman Nose Mountain,

17; Tyee Mountain, 12; and Saddle Mountain, 4. As. indicated

previously, access problems prevented obtaining more than four

samples at the last bald listed.
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V. ANA LYSIS

The species cover-abundance data from 91 quadrat samples

was analyzed in a series of tables. This procedure followed the

Braun-Blanquet tabular analysis and facilitated plant community

identification. Kuchler'S (1967) directions were used to interpret

the Braun-Blanquet system. Table 4, called a differentiated table,

is the end product of this analysis. (See Appendix D for a full-size

copy of this table. ) The table consists of six elements: a species

list, community names, sample numbers, cover-abundance class

for each species in each sample, presence values for each species,

and additional information for each quadrat sample such as the num-

ber of species. Along the left side is the list of 114 taxa entering

the analysis. These are arranged in six groups, with the upper five

being those species which respectively differentiate each plant com-

munity. The last group is a miscellaneous category containing those

species not accompanying a particular community. In some cases,

identification could be made to genus level only.

Across the top two lines of the table appear the names of each

provisional community, community subdivision, and species group-

ing. Below the community names are the sample numbers for each

quadrat. These are read vertically and refer to the entire column.

For example, T-4 refers to the fourth quadrat sample taken on the



PHYTOSOCIOLOGICAL TABLE SORTING PROGRAM. VERSION 2 ALDRICH / A.S,U, 1971

NUMBER OF SITES = 91 ORDER OF O.S. BY NO. SPECIES . DIFFERENTIATED TABLE ..

tttrrrrrrtrrrtrrrrrrtrrrrtt
QUA )RAT
SAMPLES

SPECIESuuururrrntnnrtntnt
ELYMUS GLAUCUS
RROMIIS CARINATUS
POA PRATRNSIS
GALIUM APARIME
CARER PACHYSTACHYA
AGOSFRIS

COLLINSIA PARVIFLORA
CARES ROSSII
RUBUS
DELPHINIUM MENZIESII
GALIUM OREGA'UM
ELICA SPECTABILIS
THERMOPSIS GRACILIS
PHLOX GRACILIS
ARENARIA MACROPHYLLA
SENECIO INTEGERRIMUS
CAMPANULA SCOULERI
SYMPHORICARPOS ALBUS
LUPINUS OREGANUS
CIRSIAN
LILIUM COLUMRIANUM
OXALIS S11K300RFIl
PHLEUM PRATENSF
PHLOX AOSURGENS
HOLOOISCUS DISCOLOR
ROSA -.YJINOCAR"A
CARER SCCPARIA
ANEMONE
FUNGUS
MONT IA
SILENE
VACCINIUM
SISYRINCHIUM

CYNOSURUS ECHINATUS
TARAXACUM OFFICINALE
3RDMUS RIGIDUS
GERANIUM MOLLE
BROMUS COMMUTATUS
ARRHENATHERUM ELATIUS
CONVOLVULUS
P04 COMPRESSA
LOLIUM PERENNE
VICIA
ROSA EGLANTERIA
OSMORHIZA CHILENSIS
PLANTAGO LANCEDLATA
CRYPTANTHA AFFII4IS
ANTHOXANTHUM 000RATUM
TORILIS ARVENSIS
HYPERICUM PERFORATUM

MOSS
LOMATIUM MARTINDALEI
AIRA PRAECOX
HYPOCHAERIS RADICATA
ERYTHRONIUM
LUPINUS LEPIDUS
AIRA CARYOPHYLLEA
KOELERIA CRISTATA
AGOSERIS HETEROPHYLLA
FEST UCA
BRODIAEA ELEGANS
FRYTHRDNIUM OREGONUM
LICHEN
ARENARIA RUBELLA
SAXIFRAGA FERHUGINEA
SELAGINELLA WALLACEI
CAMPANULA HOTUNDIFOLIA
TRIFOLIUM ERIOCEPHALUM
POLYGONUM NUTTALLI
ORTHOCARPUS PUSILLUS
PRUNELLA VULGARIS
EPILOBIUM
CILIA CAPITATA
CLARKIA AMOENA
MADEA MINIMA
SPIRANTHES ROMANZOFFIANA
ALLIUM CRENULATUM
CIRSIUM VULGARE
CLARKIA
DANTHONIA INTERMEDIA
SAXIFRAGA INTEGRIFOLIA
PENSTEMON CARDWELLII

CARER' CALIFORNICA
AGROSTIS DIEGOENSIS
LUZULA CAMPESTRIS
FESTUCA RUBRA
VIOLA ADUNCA
CERASTIUM ARVENSE
IRIS TENAX
DANTHONIA CALIFORNICA
XEROPHYLLUM TENAX
DISPORUM

RUMEX ACETOSELLA
ACHILLEA LANULOSA
PTERIDIUM AQUILINUM
LOTUS MICRANTHUS
FRAGARIA CUNEIFOLIA
SMILACINA SESSILIFOLIA
CALOCHORTUS LOOBII
RANUNCULUS
CONIFER SEEDLING
ERIOPHYLLUM LANATUM
VIOLA GLABELLA
APOCYNUM
HOLCUS LANATUS
ERYSIMUM CAPITATUM
PERIDERICIA GAIRDNERI
DICENTRA FORMOSA
SANICULA GRAVEOLENS
STACHYS CILIATA
NEMOPHILA PARVIFLORA
AGUILEGIA FORMOSA
ANAPHALIS IIARGARITACEA
VIOLArrrtrrrttrttttrrrtrrtrrrrtr

SEQUENT IAI. GUADRAT
SAMPLE 105141)1 H -

............pptlenne::puppenna

NUMBER SPFCIDS
WITHIN QUADRAT

BARE GROUND

SOIL
DEPTH

IN CM.
.=DATA FROM CLOSEST SITE

LITTER/MULCH COVER

MICPD-RELIEF

SLOPE AI'GLE

SURFACE PH

SURFACE PERCENT
GRAVEL

trtttrrrrtrtttrrrtrrrtrrrtr

f--------------ELYMUS GLAUCUS---------------)
(--LOMATIUM MARTINDALEI---)(--------- CARER ROSSII---------- )( ---CYEC---)(VIOLA ADIJNCA )(FR)
rruratrrrunrrntrnrtrrrrjtarrrturtrtrrtuurrrrrrrarrrtruntrrtrrmtrprrutrtrtrrm
S SSR SPP HRRPRRRPRPRRPRRRRRRRM M'IPMMfIPPP MP MPPMMMMGM M MPPMMMMMMPP T T TTTT T TTTTT GGGGGGGGGGGGGG GPPPP

0000011011?.11f11010100011OCXG00200011110101(10110111.02111012200100100010000011111011000000000
2348135203446761862135154971292534?70196896B39815870047720159045268217137926103545612343462 PR

rtrtrrtrrtetrrrrrrtrttrrrrrrrrrtrtrrttrrrrrnrrrrlrrnrrrrrrrrrrrrrrr tttttttrtttttrtrttrtrt
+ - 1 2+11 1+5+ 22222221 35+4550++ 52212220 1++ +1 44

N++ +2+ N+11+ 11.1 +3+ 20+.1+ +++ +0 0 28
+ ++1N+1++1 + +1++11 + . +1+ + +1 +1+ 31

++ 1 + ++ .+01. e- 16

ei! 1 1 + ! 5 4 4 + 12

11

22+ 3

3

2

0

1 +1525+++++355521543 44
.++ 211 +++1 414+2+1 + 1
2+1.. + . 5 +.4 +4+1 +

+ .11 53 + 51 3253+5
+1+11+ + 1 +

+
+3 1. 3 2 131+ 1

..1+ + + + +

... +1 + 3

1 +2 2 1 + 1 +

2 1 + 3
1 + 1 Q

1

1 + 1 .
+2 2

1

e+.

1.

+ 4. .23 2++03 +4
++11 +++1 +. +1

2+1 111 1 1

0

!+ 1 + +. 0 + + 11

11.1 + ! 0 .!. ++ + .+1 +

+1N+1 1 + 21 2

+++111 3 2 1+3 2222 21+1
1+111 OS

l+10+ 2 +.+.21 0 2

+

N+!
22 333 2 0 11+4 6 2

++. +11 + + 0
+ 1 + + + +

2++0 0 1

3 4 3 12 50!2 0 0 0

+ 0

0 + 0 00
23

1
+ 1

0 0

0

1
1 3
+ 1 +

0 0

x

0

0

1.3+2+353155
1+ +1+..
13.+5 31

I.
1

+

+.
5.05

2+ 2 +

1 4
R3

2 +

0 0 0

3 0

1+

0

0

0

0

N N

+

2 S 11+ 4 ..1.24 13 1 321
. ++N 1 31 2 41 13
+ 1 +2 +1 1 0 2 1

....+ . 31N12 3 +0.1 14 +4 2

3 +

2+1 132 3 0243+034 1

0 1 12 0

1.2 + + ++1 1 2 +113 +2 2 3 +0

0

421323313444+2
13+1+234+34++
++++ +.121112
4 2 444554344
.21212332+
! .. ...+

22 22-
1+1 1 .

0 00

16
21 15

21
12
10

0 09
12

... 12
11

0 06
06
07
02
01
01
02
02
02
00
D9

02
03
01
01
00
00
on

12
14
08
04
04
03
04
03
03
05
00
01
01
01
01
01
00

24
22
20
16
18

1 11
13
08
07
06
05
05
05
04
03
03
03
03
02

2002

02
02
01
01
01
01
01
01
01
01
00

34
131 44
+ 1 41
3221 45

13
29
08

+ 0 30
00
01

+11++34+311+ 313111+4 44 112 2+22313 +1 +2 21 4+213++.+2 111+41333+422444215555 70
.++1+ 121 22 + 0 2132332 232231213+23233342011+ 4 ++23 2 2.1+ 14 .140 57

+ 13253552555+5355325121+342.51132442 2 4 41423 12 131 1+1 52
..1 +1 + +.1 . +3 + a ....+ .

+ 2211+.3 3 1+ ++2. . + 1 . 3 01 2

1+ 2 +0 + 1 12 + 2 2

++

H 2
2 +2 1

+4
1

R

.

0

R

26
24
10
09
06
05
05
04
04
04
03
03
02
02
02
02
02
01
01

q rrtttrtrrrrrRrrrtrtl+rttrrrr gtrrrrrrtr 0rrrrtrrrr8rrrrrrr ptrtrttrllrtrt 0l7UgttO{ttrtrtt
899(,84566/57`/, 5t),5,)7.-Sf,'.i676(,7u(1G5ou,,i`,44414`.01111711145111(i17548878814878h772133333233222?23443
9036891051;4')'%14111 t.'42751'?.'185,44836/56M1',HV39d1 hf36047/211145907137626M79?6173545617349028
nn nn ,rn i...u.nun nr n..pu,. ruun.r pnnnpppetl..uuy ne p,rvn.pun.>pun apnupua.apanptlupnpup a.........p.s.a....

2111)111.11::.
11111DUXD0000011D222211111.1,1111111111.11.111.1111111.0111111111000111111.100000I(001110

0997733333222101)99948'180716000098188776555444443333211.1000094B22211009773222100999867551005

445042411?)2014132171122222U 21201u22422022OA00041O3100000232002O100010430201003013320224234

1 11 1111 1 1 1 11 11. 111 1 1 1 11 11

4211.2222311 12 21111.1113 116479070259i11O78070658180078114900312779185215280827768422003009
03550503002721735 H549A 251554590000000010 TO505500500057551000515500053002011000000000M8005050

1135111165i05112126022350355562566513546536666656645666665536666666666454364661223132234134

11112112111512124215221111.144144444444444444241544441i4444441111211211211274721314311335343

223131 0' 1.1 1 1 1 1 11 21111.11111.1111111.1 1.111/21.12 ?- 1? 11222222112122222212
550205Y09,,55Ot85IJ61795259655395,,',6G088445761N16.852623R847n189n 35085154728612161570522000080

5554554444`,4444444454.144,445`455555455`,5555555455555Si5'5'.*456555555555555544454454444444444

3365219 P. V 74666E89760476 V 85209032220210300221391.3500315333600746646665460066607609655007777
55550005C55U55550u 000000- 000000050 C 0056060 U 5700000000500005005000500000C505 S505050555555005

673144142731016402344207-136749333455473713363113532142423423211102121221110111103000000222
76617904495391,7444324495.6831656786328252712823651853685318326812940327i774R473043677773668

trrtrrrrrrrrrrrrrrtrrrtrrtrtrrrrrrrrrrMtrtrrrrtrtrrrtrtrtrrrrrtrrrtrrrrrrrttttrrtrrrrtrtrttrr



64

Tyee Mountain bald.

The column of numbers at the extreme right of the table is the

presence of each species, the number of times it occurs out of the

total number of samples. The body of the table contains the cover-

abundance information for each species found in each quadrat sample.

Cover-abundance is given by Braun-Blanquet classes except for the

use of "0" which indicates a species in question was not found within

the quadrat but was growing close by. These occurrences outside of

quadrat samples did not enter into tabular analysis. In Sample P-10,

several "N's" appear indicating cover abundance data was not

recorded for these few species.

At the bottom of the table, the "sequential site number" is a

designation which was used in computer manipulation of the columns

during tabular analysis. These are sequential numbers from 1 to 91

(using the balds arranged in a north to south order, with the excep-

tion of Saddle Mountain data, which is listed last). Also at the bot-

tom of the table, is a listing of additional information relating to each

quadrat sample: the number of species per quadrat, bare ground

cover class, and amount of litter-mulch cover, etc. All this data

reads vertically according to sample. The boxes in the body of the

table outline species groups and quadrat samples that comprise

communities.

The tabular data was sorted by columns and rows with the aid
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of a simple computer program written by this researcher (Appendix

C). This program allows the user to designate the order of quadrats

(columns) in the table and the order of the species (rows). The

evaluation of the data was all done by hand; the computer was used

only to produce rapid and accurate re-arranged copies of the data.

Following Kl'ichler's (1967) instructions a raw table, presence table,

extract table, a series of ordered extract tables, and finally a dif-

ferentiated table were produced. The ultimate objective was to

arrange groups of species in such a way that they were mutually

exclusive from other similar groups of species, thus defining plant

communities.

Provisional Communities

The tabular analysis (Table 4) revealed several tentative vege-

tation units (referred to as communities), subdivisions, a poorly

defined group of plants, and an unclassifiable fragment. These

provisional communities are listed below:

Provisional 1) Lomatium Martendalei Association
Communities

and 2;) Elymus glauc:us.Association
Subdivisions

a) Carex-Rossii Subassociation

b) Cynosurus echinatus Seral Sub-

3)

association

Viola Adunca Group

4) Fragment
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In the following discussion, a "community" refers to a recog-

nized unit of vegetation that might have any rank; thus an association,

subassociation, or even a fragment may be called a community.

The indicator species employed to name the communities were

chosen considering five general criteria. In some cases indicator

species did not meet all five criteria. The first criterion was that

the species have a relatively high percent presence within the

community box (Table 4). Community presence, expressed in per-

cent is determined by dividing the presence number in the "com-

munity box" by the total number of samples in that community.

Second, the species must have greater than 50 percent fidelity within

the given community. Fidelity is a measure of the degree of restric-

tion of a species to the community and is calculated by dividing the

community presence number by the total presence number within

all quadrat samples and is expressed in percent. Third, the:t_axa

must be identified to the species level. The final two criteria were

applied in most cases and are respectively; fourth, that there be

perennial growth habit because perennial plants are more permanent

than annuals and are less likely to be adventive; and fifth , that the

species be native to better assure that it would be more closely

attuned to the environment and have a greater chance of being a long

term member of the community. It is recognized that, in the future,

should a larger area and more balds be studied, some species other
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than those presently chosen as indicator species may prove to be

more valid in indicating the presence of a particular community.

Lomatium Martindalei Community

The Lomatium Martindalei community is represented by 27

quadrat samples from three balds, Prairie Peak, Roman Nose

Mountain, and Saddle Mountain. The samples of this community

were taken in "rocky" stands in all three mountains, in "composite"

stands on Prairie Peak, and in "Rumex" and in "Hypochaeris" stands

on Roman Nose Mountain. Within the phytosociological table this

community is represented by the data cluster at the middle-left side.

The indicator species, Lomatium Martindalei has a presence of

78% in the community. The next highest presence values are 67% for

Aira praecox and 59% for Hypochaeris radicata. The fidelity of all

these species was high, 96%, 90% and 100%, respectively. Within

the community box are a total of 23 taxa, many with a fidelity of 90%

to 100%, however their presence within the community is rather low.

The Lomatium Martindalei community consists of low growing

plants, often with little total ground cover. Ferns present in all

other communities are largely absent here. The soil is thin and rocky.

The clear assignment of the Lomatium Martindalei community

to a particular level in the hierarchy of vegetation units, as envi-

sioned by Braun-Blanquet, is not possible at the present time.
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Ktichler (1967) following Ellenberg indicates that such ranking is

only relative anyway, and quite subject to modification. In the

present study there is insufficient information for any but highly

tentative and relative rankings between communities. Because of the

widespread distribution and relatively uniform appearance of the

rock community throughout the Oregon Coast Range, this community,

for the purpose of this paper, is ranked as a provisional association.

Elymus glaucus Community

The Elymus glaucus community was sampled by more quadrats

than any other community and may be considered to contain two sub-

divi:sions.. The entire community is represented by 45 quadrat

samples from four different baldst Monmouth Peak, Prairie Peak,

Grass Mountain, and Tyee Mountain. The community was also

observed, but not sampled, on Square Top Mountain, Saddleback

Mountain, and Little Grass Mountain. The quadrats were located in

a variety of stand types: light fern (Tyee Mountain, Prairie Peak),

medium fern (Monmouth Peak, Prairie Peak), heavy fern (Grass

Mountain, Tyee Mountain, Prairie Peak, Monmouth Peak), tall grass

and short grass (Monmouth Peak), grass (Tyee Mountain), and

Rumex (Prairie Peak).

In the phytosociological table, Table 4, this community is

represented by the data clusters at the middle and top of the table.
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The uppermost box encloses species and quadrats representing the

community as a whole. The two lower boxes represent the subdivi-

sions.

The indicator species, Elymus glaucus, has a community

presence of 78% and a fidelity of 80%. It was chosen over the other

species, Bromus carinatus and Poa pratensis because its presence

is higher than that of the other two species, i. e. 62% and 58%

respectively. The fidelity of these other species to the community

is high, 100% for the former and 84% for the latter. However,

Elymus glaucus tends to average a higher cover measure than these

other species, class two (10-25% cover) for all occurrences.

The community has a distinctive appearance due to the combi-

nation of grass and fern, and, with the exception of the Tyee Mountain

sites, fern is a characteristic feature of the vegetation although it

varies considerably in height and cover. Grasses are also wide-

spread. The soil is generally deep and contains few rock fragments.

The Elymus glaucus community is ranked as a provisional

association. This is because it has a widespread latitudinal extent,

definite subdivisions, and distinct appearance.

Carex Rossii Subunit

The Carex Rossii subdivision of the Elymus glaucus associa-

tion is represented by the most, 33, quadrat samples. This unit is
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found on all the balds mentioned for the Elymus glaucus association

except Tyee Mountain. The quadrats were placed in a wide variety

of stand types, all of those listed in Table 3 except the "rocky" and

"Hypochaeris" stands, On the phytosociologi.cal table, Table 4, this

subunit is the largest box in the upper center of the table.

The indicator species chosen was Carex Rossii which has a

community presence of 40% and a fidelity of 87%, The other most

important species, which were not chosen as indicators, are

Collinsia parviflora and Delphinium Menziesii which have community

presences of 49% and 31%, respectively, and fidelity of 100% and 84%,

respectively. The community is clearly differentiated from the block

of species and quadrats representing the other subunit of the Elymus

glaucus association. This subunit is ranked as a provisional "sub-

association" for the purposes of further discussion.

Cynosurus echinatus Subunit

The second subdivision of the Elymus glaucus association is

the Cynosurus echinatus subunit. It is restricted to Tyee Mountain

and is composed of 12 quadrat samples that encompass all stand

types found there: "grass, " "light fern, " and "heavy fern. " The

character species for this subunit is Cynosurus echinatus. It is an

introduced species and also is an annual. It was chosen as a charac-

ter species in violation of previously stated criteria because it has a
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100% community presence and 100% fidelity to the subunit, and other

species that fully fit the criteria were sparsely present. The large

number of annuals and introduced species in this subunit suggests a

secondary successional vegetation community rather than a stable

one. For further discussion, this subunit is ranked as a provisional

"subassociation. "

Viola adunca Group

One additional tentative and poorly defined community may

exist on Grass Mountain, the Viola adunc group. This "community"

was represented by 15 quadrat samples, all on the same mountain.

This grouping is shown on the lower right side of the table in Table

4. There is a basic inconsistency in defining this community, since

all other communities are based on presence and fidelity while this

grouping is defined by cover. Both Carex californica and Festuca

rubra have high cover percentages but neither is faithful to the group-

ing. Viola adunca is used for naming because it is the most faithful

(77%) and has a presence of 67%. It may have some relationship to

the Elymus glaucus association. However, because this community

is restricted to only one of the sampled mountains, has only a few

faithful species, and is based on different criteria, it was decided to

leave the community unclassified in the Braun-Blanquet hierarchy.
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Fragment

At the extreme right side of Table 4 are four quadrat samples

that could not. be placed in any of the other groupings. These are

considered to be fragments; in fact, perhaps the entire Viola adunca

group plus these four samples should be considered a fragment. The

four quadrat samples, however, are all from Prairie Peak. Three

of these are in a "Rumex" stand and one is in a "light fern" stand.

These stands have the highest Rumex Acetosella cover observed

anywhere in the Coast Range sampling, which suggests disturbance.

Vegetative Characteristics of the Associations

A. series of five plots, Figures 19 through 23, illustrates the

average and range of data concerning percentage of annuals, intro-

duced species, litter and mulch cover, number of species, and per-

centage of vegetative cover for the communities and other units. On

all of these plots, the Y axis is non-quantitative, classifying the

quadrats only according to which community or other unit they repre-

sent. The X axis, in all cases, is quantitative and shows the range

of data found for those quadrats comprising a particular classifi-

cation.
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Percent Annuals

The Lomatium Martindalei association has a range of percent

annuals within sample quadrats extending from zero to 677, (Figure

19). The average percentage is 25%. The Elymus .glaucus associa-

tion is only slightly different, having a range from six to 57% annuals

in each quadrat. For this association the average is nearly the same

as the Lomatium Martindalei association, 21. 4%. Within the Elymus

glaucus association however, the two subassociations show quite

different averages and ranges of percent annuals. The Carer Rossii

subassociation has a range of from six to 38% and the average is

15. 8%. This low average suggests a lack of disturbance and a some-

what more stable vegetation. The Cynosurus echinatus subassocia-

tion however, averages 36. 6% annuals, the highest value observed

for any community or other unit, and has a range of 10% to 57%.

This suggests some change or disturbance possibly marking this

subassociation as a seral community. The Viola adunca group is

very low in annuals, averaging only 7. 7% with a range of from zero

to 22%.

Percent Introduced Species

The Lomatium Martindalei association has the highest average

percentage of introduced species of the two associations (Figure 20).
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Figure 19. Percent annuals in each community.
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Figure 20. Percent introduced species in each community.
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Its range is from nine to 50%, These values are not unexpected as

there is a greater amount of bare ground that might be colonized' by

alien plants than in the areas of other communities. The Elymus

glaucus association has an average of 23% but a range from zero to

73%. The large range results from the marked difference in aver-

ages and values for the two subassociations comprising this com-

munity. The Carex Rossii averages 10. 8%p the lowest of any com-

munity or other group measured. This subassociation has a range

that is low also, from zero to 33% intraqduced species. This is

added evidence that the Carex Rossii subassociation is probably

relatively permanent.

The Cynosurus echinatus subassociation is quite different and

its range of introduced species is from 33%to 73% with an average

of 56. 4%, the highest average observed anywhere, an indication

possibly of a seral plant community or one with disturbance, possibly

created by the deliberate seeding of pasture grass. That this is a

seral situation is also supported by the active upslope tree regenera-

tion occurring along the lower bald margins. The Viola adunca

group averages 15, 9% introduced species, a low value, suggesting a

persistent community.

Percent Litter and Mulch Cover

The percent litter and mulch cover, estimated in the field in
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terms of the Braun-Blanquet cover index, is very different for the

two associations (Figure 21). The Lomatium Martindalei associa-

tion has the lowest observed average of any community or other

group, six percent. The Elymus laucus association has a much

higher average percent litter and mulch cover with 65%. The range

of the two associations are the same, from about zero to almost

100%. The high average percentage for the Elymus glaucus associa-

tion is expected since the plants comprising this community are

taller and have more herbage to contribute to the litter when they

dieback in the winter. During early season visits to Monmouth Peak

and other balds having this community, the large and deep litter

contribution from the fern (Pteridium aquilinum) could be seen since

the spring vegetation had not yet sprouted.

The Carex Rossii subassociation and the Cyrosurus echinatus

vary somewhat in average litter and mulch cover. The former sub-

association averages over 60% with as much range as the parent

association. The latter subassociation, however, has a higher

average, over 80%. This is probably related to the large number of

annuals present. The range in percent litter and mulch is more

restricted, from about 40%0 to 100%. This is a greater cover of

litter but not necessarily a greater depth, as measurements of litter

depth made in both subassociations are not appreciably different.

When litter and mulch occur, it averages 4. 1 centimeters deep in the
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Cynosurus echinatus subassociation and 4. 7 centimeters deep in the

Carex Rossii subassociation.

The Viola adunca group has a low average litter and mulch

cover of about 22%. This is in between the values observed for the

two associations. The range of litter and mulch cover is the same

as for these associations, from zero to nearly 100%.

Number of Species

The flora of the Lomatium Martindalei association is not as

rich on the average as that of the Elymus glaucus association (Figure

22). The average number of species for the former was 11.5 species

per quadrat sample and the latter, 13. 5 species per quadrat sample.

The range, however, is the same for both, from seven to 20 species

per quadrat sample. The two subassociations of the Elymus glaucus

association show a greater difference. For the Carex Rossii sub-

association the average number of species per quadrat is 14. 6 with

a range from nine to 20, while the Cynosurus echinatus subassocia-

tion has an average of 11, 1 species per quadrat sample and a range

of seven to 18.

If the notion that the more diverse a plant community in terms

of species numbers, the more stable it would be is true, (cf.,

Daubenmire, 1968), the suggestion that the Carex Rossii subassocia-

tion is more stable and the Cynosurus echinatus association is
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unstable, or seral, is supported. Also, under this view the Loma-

tium Martindalei association is less stable than the Elymus
g

laucus

association. However, it should be borne in mind that there are

many ways of measuring community diversity and that species num-

ber is usually regarded, as a very poor, although very easy, measure.

Daubenmire also warns that species diversity may be misleading in

some situations, however, and that ''seral communities can be far

richer in... species... than the climaxes which replace them"

(Daubenmire, 1968:220). The Viola adunca group is the lowest

(other than the fragment) in species number.

Percent Vegetative Cover

In terms of total vegetative cover, the associations and sub-

associations are all very much alike, all averaging from 95% to 97%

cover (Figure 23). The ranges are about the same with the Lomatium

Martindalei association having the lowest observed cover of about

12%, reflecting the areas of bare rock and ground found in with this

association. The Viola adunca group averages 76% vegetative cover

with a range of from about 62% to 100%. It should be noted that

because this data was interpreted by using estimates by a Braun-

Blanquet class for bare ground cover, those percentages tend to be

somewhat inaccurate.
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Environmental Characteristics of the Plant Communities

The series of eleven plots, Figures 24 through 35, illustrate

the measured physical characteristics of the provisional plant com-

munities. These include elevation, microrelief, slope orientation

and angle, soil color, soil depth, percent gravel in the soil, and

soil pH. These plots have the same format as those showing the

vegetative characteristics of the plant communities.

Elevation

Figure 24 shows the average elevation and range of elevations

for each community. However, the small number of balds and

limited variety of communities found on each bald prevent any useful

analysis of this information.

Microrelief

The plant communities identified show definite relationship to

the types of microrelief at the quadrat site (Table 5). The Lomatium

Martindalei association occurs in areas of uniform terrain. Eighty-

nine percent of the quadrat samples had this type of terrain.

"Uniform, " flat terrain is present 6370 of the time and "uniform, "

convex slopes in 26% of the quadrats. The high incidence of uniform

and convex slopes is probably because of the upslope location of this
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Table 5. Percentage of community area in microrelief categories. i/
Microrelief Uniform Microrelief Interrupted

Ridge &
Vegetation Flat Convex Concave Mounded Pitted Swale Truncated

Lomatium Martindalei 63% 26% -- 4% 7%
Association

Elymus glaucus 29% 9% --- 60% 2%
Association

Carex Rossii 12% 3% --- 82% 3%
Subassociation

Cynosurus echinatus 75% 25%
Subassociation

Viola adunca 33% 13% 27% 13% --- --- 13%

Group

Fragment 25% --- 50% 25%

1 Microrelief was classified according to Culver and Poulton (1968).
Greatest frequency is underlined.
(May not total 100% due to rounding to nearest percent. )

--- ---
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community along ridges and at the very tops of the peaks where

microrelief changes are gradual.

The Elymus l,a ucus association, however, occurs in both

"uniform" and "interrupted" microrelief. Sixty percent of the quad-

rats have mounded microrelief while 29% have flat. For the

Cynosurus echinatus subassociation, 75% of the quadrats were flat,

25% convex, and nine were in the "interrupted" category. The more

stable Carex Rossii subassociation, however, is principally associ-

ated with mounded terrain. Eighty-two percent of the samples had

such terrain. Only 12% of the quadrats are in flat areas. The

Carex Rossii subassociation is generally located near the lower edges

of the balds where the terrain tends to be somewhat rougher in most

instances. Typically, the fern was heaviest in the rough areas.

The Viola adunca group is associated with uniform microrelief,

either flat (33% of the quadrat samples) or concave (29% of the

samples). This is the only community with concave microrelief at

the quadrats.

Slope Orientation and Angle

All 91 quadrat samples had slopes oriented from east-southeast,

clockwise through west-northwest. Slopes from north through east

were not found (Figure 25). The most common overall slope

orientations were south and south-southeast with 15. 4% of the quadrat



87

NW

WNW

SSW

WNW N NNE

SSE

NE

Figure 25. Percent of quadrat samples according to slope
orientation.

15.4

S



88

samples facing each direction. Southeast slopes were found 13. 2%

of the time and southwest facing slopes, 12. 1%.

When the average slope orientations of the quadrats represent-

ing the individual communities are considered (Figure 26), the

Lomatium Martindalei association has the most westerly average

orientation. The Elymus laucus association averages south-

southwest in orientation. The Carex Rossii subassociation of this

community displays nearly the same average orientation, slightly

west of south-southwest. The Cynosurus echinatus subassociation,

however, has a nearly south average orientation and a much

narrower range in orientation. The Viola adunca group displays the

easternmost average quadrat orientation. Thus the major com-

munity units identified in the table have distinct differences in slope

orientation.

Slope angles (Figure 27) for the associations and fragments

have nearly the same average values, 11.6° to 13. 8°, and similar

ranges. The Viola adunca group and the fragment, however, are

steeper, about 200.

Soil Color

The dry surface soil colors for all 91 quadrat samples are

nearly the same, a 10 YR hue. Value and chroma varied from sample

to sample. Figure 28 shows the average value and chroma observed



89

E

S
Range

Figure 26. Slope orientation for each community.,
1 Lomatium Martindalei 4 Cynosurus echinatus
2 Elymus glaucus 5 Viola adunca
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for each community. The chief difference is that the soil of the

Cynosurus echinatus subassociation tends to be lighter and its color

slightly less intense than the other communities.

Figure 29 shows the value and chroma variations within the

predominant 10 YR he at 30 centimeters depth. Again, the

Cynosurus echinatus subassociation is the most different and also

with increasing depth, shows the greatest change of any other com-

munity.

Soil Depth

The Lomatium Martindalei association is definitely correlated

with shallow soils and the other communities, particularly the Carex

Rossii subassociation, were associated with deeper soils (Figure 30)..

Soils related to these communities have narrower depth ranges as

well as the shallower and deeper averages, 17. 8 centimeters and

86. 2 centimeters, respectively. Correlation of the other communities

with soil depth is less clear, partly due to the large range in depths

encountered.

Percent Gravel in the Soil

In the Cynosurus echinatus subassociation and the Viola adunca

group gravel occurrence shows lower averages than the other com-

munities, with 19% and 12%, respectively (Figure 31). Also, both
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have relatively narrow ranges. With soil depth (Figure 32) the

percentage of gravel tends to decrease slightly except with the Viola

adunca group.

Soil pH

Surface pH data is presented in Figure 33. It was obtained with

a Beckman Zeromatic pH meter, using a glass electrode and check-

ing the instrument after every two observations in a solution of a

known pH, The samples were stored under ventilated conditions for

one year, prior to measurement. The Lomatium Martindalei associ-

ation and the Viola adunca group have the most acidic soils, with pH

of 4.9 and 4. 8, respectively. The Elymus glaucus association is

less acidic, pH averaging 5.3. The two subassociations that com-

prise this unit, however, have somewhat different averages and

ranges. The soil of the Carex Rossii subassociation is slightly more

acidic with an average pH of 5. 2 and the Cynosurus echinatus sub-

association is less acidic with an average pH of 5. 6. The differences,

however, are small.

Where soil was measured at 30 centimeters or greater depth,

the average pH decreased with depth (Figure 34). However, in most

cases, the subsurface range in pH was greater than the surface

range.
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VI. VEGETATION COVER OF THE SAMPLE BALDS

A survey of the grass-fern balds, selected for vegetation

sampling, reveals a broad similarity among bald vegetation cover.

This chapter describes the vegetation both within and surrounding

the balds together with environmental characteristics.

Monmouth Peak

Monmouth Peak is located in Sections 9 and 16 of Township 9

South, Range 7 West, some 42 kilometers from the coast and 33

kilometers from Corvallis. The mountain consists of two north-

northwest to south-southeast peaks of granophyric gabbro and diorite

(Baldwin 1964a) separated by a low saddle. The southernmost peak

is the highest at 989 meters. Between the peaks and extending down-

slope from the ridge, facing a southwest direction is the bald (see

Figure 35) on slopes ranging from 12° to 20°. Its dimensions are

762 meters north to south with a horizontal width of about 305 meters.

The latter dimension is reached at the southernmost end. Only a

little bald vegetation extends over the ridgetop on the east side. Of

the five primary sample balds, the Monmouth Peak bald is the

second largest, approximately 17 hectares in extent.

Although the name Monmouth Peak appears on the 1:250, 000

and 1:62, 500 U. S. G. S. topographic quadrangles, the peak is locally
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called Bald Mountain and signs placed on the access roads to the

peak use this name (McArthur, 1965). The name Monmouth Peak

was used in this study, however, because all names were taken from

topographic quadrangles for the sake of uniformity.

Vegetation

Close inspection of Figure 3, a 1:12, 000 airphoto of part of

Monmouth Peak, and of Figure 6, an oblique color infrared photo of

part of the bald, reveals parallel markings inside the bald east of

the access road. These markings cover much of the slope extending

all the way to the lookout tower. According to informants at the

Boise Cascade Corporation offices in Independence, Oregon, these

marks were caused by plowing done in the early 1950's in an attempt

to seed noble fir (Abies procera) for Christmas trees. The project

was a failure as 50% mortality occurred in the first year, and almost

all the remainder died the next. Only a few, scattered, small and

stunted trees (rarely over one or one and one-half meters high) have

survived. There was no sampling in this area because of the distur-

bance. The area below and north of the road was not disturbed and

sampling was undertaken here. In spite of disturbance in the previous

area, the vegetation appeared similar to that of the undisturbed area

and this similarily was apparent both on the imagery and on the

ground.
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Forested areas surrounding the bald are dominated by second

growth Douglas-fir (Pseudotsuga menziesii) with a canopy varying

from 10% to more than 70%. There is a. wide range of diameter

classes shown on the forest type maps as timber was harvested at

varying times. The most recent cut was in 1950 on the northeast,

east, south, and southwest sides of the opening, and remaining trees

now are below five inches in diameter. On the west and northwest

sides of the bald, the trees are partly old growth with diameters of

from 12 to over 21 inches (Oregon Tax Commission).

Figures 35 and 36 also show that the bald is relatively free of

tree growth over large areas. Where conifers are present, they

are neither large nor do they have a high cover. One small dense

area of regrowth is present, however, on an abandoned access road

immediately north of the present one. This shows up on the photo

as a "Y" lying on its left side. All the trees within the sampled part

of the bald are Douglas-fir. The few introduced noble firs remaining

are in the plowed areas. Regeneration of trees is present along all

edges of the bald except for the old growth area on the west side

near the clearcut adjacent to the bald. The rate of regeneration could

not be exactly determined; however, if the rate of growth based on

tree height and diameter is comparable to the growth of noble fir

noted earlier, it is very slow, Also no conifer seedlings were found

in any Monmouth Peak quadrat samples (Table 4).
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The Bald Vegetation

From the tabular analysis it was determined that most of the

Monmouth Peak bald vegetation falls into the Carex Rossii subassocia-

tion, which is present in all of the quadrat samples, covers the

majority of the bald, and is within the Elymus glaucus association

(Figure 35). One small area of Lomatium Martindalei association

was found on the southernmost peak.

Grass Mountain

Grass Mountain (1, 082 meters) is located in Sections 20, 21,

and 22, Township 13 South, Range 8 West. It is 43 kilometers south-

southwest of Monmouth Peak, 40 kilometers from the coast, and some

36 kilometers from Corvallis. The mountain is a complex of three

ridges of mafic intrusive granophyric gabbro and granophyric diorite

(Baldwin, 1964a; U.S. G. S., 1961) in the form of an inverted "Y"

trending north-south with the highest point at the intersection of the

three ridges. This mountain has 14 balds of various sizes (Figure 17).

The sample bald, the first one east of the lookout, is situated

below the ridgeline and faces southeast with slopes from 15 to 26°.

On the southeast side of the bald used for sampling is an armlike

projection connected to the main opening by a narrow neck of grass

and fern. This area was not sampled because of disturbance from a
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large herd of bulls kept there for pasture.

Figure 37 is an enlarged map of the sample bald. The bald

covers about 6. 5 hectares making it the third largest studied. The

bald is roughly kidney shaped with the long axis (396 meters) trend-

ing northeast-southwest. The highest and lowest points are located

on the northwest and southeast sides, respectively.

Vegetation

The surrounding vegetation is principally Douglas-fir, six to

20 inches DBH. Old growth exceeding 21 inches DBH occurs on the

north side of the bald on the ridge and as one moves farther east it

becomes intermixed with some western hemlock. On the west and

south perimeter, the cover is principally Douglas-fir, up to 20

inches DBH, together with some Abies (Oregon Tax Commission).

Xerophyllum tenax, a plant that stands over a meter high when in

flower, occurs sparsely around the upper perimeter of the bald.

Figure 38 shows that there is almost no tree growth inside the

bald except for a few small Douglas-fir trees on the north and upper

parts of the bald and some scattered tree regeneration on the south

side. The bald interior is entirely free of conifer growth. Only

one sample (number 16) located at the extreme northeast edge of the

bald had a conifer seedling in it. It appears that the only active tree
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encroachment is to the south-southeast and that the rate of regrowth

is very slow.

The Bald Vegetation

The tabular analysis revealed that most of the bald in repre-

sentative of the Viola adunca grouping except for the extreme south-

east portion supporting the heaviest fern that is classed in the Carex

Rossii subassociation of the Elymus ucus association (Figure 37).

Here is the most acid soil and the most southeast facing slope of any

part of the bald. Within the Viola adunca area the vegetation varies

in height with its position on the slope. The upslope plants tend to

have shorter stature and the fern cover is somewhat less at the top

of the bald. The heaviest fern cover tends to be along the lower

margins (southeast, south, and east) adjacent to the surrounding

forest. Some areas to the extreme west of the bald that appear light

in tone in Figure 38 are a result of a larger proportion of bare

gound appearing in these areas than elsewhere. Light zones to the

north however are caused by a high Rumex Acetosella cover.

Within the bald are some localized features of disturbance.

There are four cattle trails, about two to three feet wide, running

parallel to the contours and in the direction of the long axis of the

bald (Figure 37). These are cut into the ground surface 30 centi-

meters or so along their entire length. During the heat of the day,



110

the cattle congregate around the natural spring in the lower bald, but

in the evening move along trails upslope into the forest on the east

side of the bald and then out into the main bald opening.

Prairie Peak

Located 16.9 kilometers south-southeast of Grass Mountain is

Prairie Mountain, a prominent east-northeast trending ridge, 1, 034

meters in elevation that is about 10. 5 kilometers long. The distance

from the coast is 40 kilometers and from Corvallis, 43 kilometers.

The Prairie Mountain complex is of mafic intrusive granophyric

gabbro and granophyric diorite composition (U. S. G. S., 1961) and

comprises nine major balds and eight small ones. All of these 17

bald areas are on the south side of the mountain on, or slightly below,

the ridgeline (Figure 16). The openings extend vertically downslope

for as much as 533 meters. A lookout tower is situated on the west

end of the peak in the largest bald area. The area chosen for sampl-

ing is the bulbous western end of this largest opening, This glove-

shaped area was examined to the point where it narrows abruptly at

the ridgeline. It is the largest area sampled on any mountain and

contains approximately 25 hectares (Figure 39) with maximum

dimensions 610 meters east-west by 533 meters north-south.

Terrain slopes range from 2° to 21° and face east-southeast to

west-southwest.
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Vegetation

The vegetation surrounding the bald area on Prairie Peak is

dominated by Douglas-fir (Figure 40). On the southern edge of the

bald, and along the northeast perimeter, the entire forest has

recently been clearcut. Uncut forest is found on the east, west, and

northwest sides of the bald. To the east the Douglas-fir is from 6

to 20 inches DBH with a canopy cover of 40% to 70%. Near the access

road, at the upper part of this stand, canopy cover increases to over

70%. Here, according to stand maps, the trees are about 70 years

old. Farther to the east, away from the sample bald, but still

adjacent to the bald on the ridge, stands over 250 years old are

found. Along the west perimeter, the Douglas-fir canopy cover is

40% to 70% and the trees range from six to 20 inches DBH. The

northwest perimeter, also with 40% to 70yo cover, has trees of from

12 to 20 inches DBH. The stand is approximately 70 years old. A.

brushy area is present immediately northeast of the lookout along

the escarpment (Oregon Tax Commission, n. d. ).

Two stands of trees and a few scattered individuals occur

within the bald itself. The trees in the northeasternmost stand are

six to 11 inches DBH with 30% to 40% canopy cover. The western

stand, again according to stand maps (Oregon Tax Commission, n. d. ),

has smaller trees, estimated on the maps at four to eight inches DBH
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with a few individuals up to 10 or 11 inches in diameter. Young

trees are present at the edges of both stands. The remainder of the

bald is parklike in appearance due to isolated trees of various sizes,

the largest of which are from 12 to 20 inches DBH.

The Bald Vegetation

Two associations and one unclassifiable vegetation fragment

are found on this bald. The largest area, much of the eastern two-

thirds of the bald is occupied by the Carex Rossii subassociation of

the Elymus glaucus association (Table 4). Here the dominant plant

is bracken fern which averages 25% to 50% of the cover. In some

places the fern has a 100% cover and is 80 to 90 centimeters in

height. The bright pink area in Figure 7 represents the most fern

cover where the canopy forms an overstory with other plants occupy-

ing the layer between the surface and 30 to 35 centimeters above the

ground.

A. much smaller area of the bald is occupied by the Lomatium

Martindalei association. These areas of thin soil are found along the

ridge to the north side of the bald, to the west center part and down

the ridge forming the "middle finger of the glove. " Except where

large fragments and rock masses outcrop at the surface the ground

is nearly completely covered by low plants, notably Lomatium

Martindalei and Aira praecox. Although not occurring in many
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quadrat samples, Lupinus lepidus is a prominent plant having low

overall cover value. Figure 6 shows this association in shades of

blue. In the western portion of the bald there is a mixture of Elymus

laucus and Lomatium Martindalei associations. Here rock outcrop

areas with thin soil alternate with pockets of deeper material where

ferns and taller grasses are growing. The individual components of

the matrix form a mosaic that is not readily shown at the scale of

Figure 40. As noted, this area tends to have the steepest slopes

found anywhere on this bald.

The Rumex stands shown in Figure 40 near the center and

southern third of the bald were unclassified in the tabular analysis

and are referred to as "Fragment" (Figure 39). These stands are

easily differentiated in the field from the rest of the vegetation by

the dense growth of Rumex Acetosella. Since the Rumex is an intro-

duced plant, possibly these stands relate to some kind of disturbance.

Roman Nose Mountain

Roman Nose Mountain, 871 meters, is the highest peak in a

series of saddle formations on the northeast-southwest trending

ridge which extends for more than 6. 4 kilometers. The name of the

mountain was changed from its pioneer name of Saddle Mountain by

government surveyors bothered by a proliferation of peaks with the

same name (McArthur, 1965). The peak is located in Section 23,
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Township 19 South, Range 9 West. The sample bald is situated on

the summit.

Roman Nose bald contains approximately 2 hectares, making

it the smallest of those sampled. It is gently sloping, less than 100

in most areas and faces west-northwest. The long axis of the bald

stretches west-northwest, east-southeast for about 227 meters. The

narrowest part of the area is in the middle where it is about 84

meters wide (Figure 41). A sheer cliff, falling 50 to 75 meters,

froms the southeast perimeter of the bald next to the lookout. The

material that outcrops in this cliff and underlays the bald is mafic

intrusive rock dated around Middle Miocene (U. S. G. S., 1961).

Ve getation

Douglas-fir is found surrounding the sample bald on all sides

except for the escarpment on the southeast (Figure 42). Based on

the Tax Commission forest maps, the northwest side is the oldest

stand, with a maximum age of 85 years. Here the trees are second

growth and range from 12 to over 20 inches DBH with a cover of 40%

to 50%. On the southwestern and south-southwestern side Douglas-fir

occurs on a steeper slope, It is more open here and the trees are

smaller, with from six to 11 inches DBH and 10 to 40 percent cover.

The north perimeter has trees of six to 15 inches DBH and a cover

of from 30% to 60%. A few western hemlock are also present here
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(Oregon Tax Commission, n. d. ). Around and within the bald,

several shrubs, Amelanchier alnifolia, Vaccinium ssp., Holodiscus

discolor, and Penstemon Cardwellii, are found. On the north side

some Cryptogramma acrostichoides is also present. The fine-

textured dark-toned areas to the south side of the bald are dominated

by shrubs.

Active forest regeneration is proceeding on all sides of the bald.

There is, however, no regrowth within the bare area, a condition not

found on any other bald. Personal communication with Mr. George

Pierce, a state forester attached to the Vincent Creek Guard Station

indicated that the bare area was probably larger in the past. Old

photographs that he had seen which were taken around 1915, pur-

portedly show a larger bald than now present.

The Bald Vegetation

The vegetation within the bald is a part of the Lomatium

Martindalei association. Here, the appearance of this community is

different from elsewhere because of the presence of Hypochaeris

radicata. This difference is particularly striking when the Hypo-

chaeris is in flower. However, where soil is almost non-existent

the Hypochaeris cover is less than one percent and the stand appears

similar to those stands on Prairie Peak and Monmouth Peak. At the

eastern end of the bald there is a high degree of disturbance created
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by vehicles which service the lookout.

Tyee Mountain

The southernmost bald sampled was on Tyee Mountain, 779

meters, a ridge of Tyee sandstone (U. S. G. S. , 1861) trending

roughly north-south for a distance of about 9. 7 kilometers. The

southern end of the ridge curves to the west with a secondary ridge

branching off from it to the northwest. The bald is located south of

this junction at the extreme southern end of the ridge. Of all the

balds sampled, Tyee is the lowest in elevation. The name, Tyee

Mountain, is a Chinook Indian word which means "chief" (McArthur,

1965).

On Figure 43 a horseshoe-shaped bare area overlooks the

Umpqua River near its confluence of Calapooya Creek. The bald is

on the east side and merges with a clearcut on the west in which a

few seed trees have been left standing. The natural opening is quite

large, approximately 18-20 hectares. The area sampled is located

in the northwest corner of the opening and is only about six acres in

size. The majority of this bald was not sampled because of high

regrowth cover in a large part of it, Indeed, according to the

criteria established earlier for defining the edge of a bald area, the

entire south and east part of the Tyee Mountain opening could not be

included in the sampling. The air photographs were made in July of
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1965 and do not show the intensive regrowth present in these areas

today. The area sampled appears to be self-perpetuating.

Vegetation

The forest surrounding the Tyee Mountain bald is largely

Douglas-fir, with some western hemlock to the southwest. The dense

forest along the west, northwest, and northeast sides of the opening

is composed of old-growth Douglas-fir greater than 53 centimeters

DBH and the canopy cover is over 70 percent. Directly north of the

bald is a clearcut made prior to 1965 in a similar stand of old-age

timber. To the east, the forest is again Douglas-fir but with the

canopy cover 10% to 40% and a DBH range of 30 to 50 centimeters.

The stand on the southern perimeter also has a DBH of 30 to 50

centimeters, however a 70% canopy cover is present (Figure 43)

(Oregon Tax Commission, n. d. ).

Along the north and west perimeters of the bald there is almost

no tree regeneration. Active tree regeneration is present along all

other perimeters, especially on the south. Here western hemlock

and some Douglas-fir is moving upslope in the areas containing

Pteridium s;quilinum. These are represented by a dark tone on the

airphoto. The 1:3, 000 air photography showed the regeneration as a

freckled pattern on the image. In the four years between the time

the photograph was taken and field reconnaissance (1965 to 1969), the
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regeneration front advanced upslope and northward some 90 to 120

meters. To the south, the regeneration cover was about 25% in 1969.

Four years before, this was the area of the regeneration frontier

which then had a cover of from 10% to 25%. Along the present regen-

eration front the tree cover in 1969 measured less than 10%. Along

the northeast perimeter there is active regeneration of Douglas-fir

with cover values between 25% and 50% for the area. The regenera-

tion here is confined to the heavy Pteridium and appears to be more

vigorous as the height of fern increases, A few inclusions of low

sparse fern with some grass are present in this regeneration area

but they are small. Most have from one to three percent tree cover

even there, Within the sample area several large Douglas-fir trees

are present but there is no young regrowth associated with them.

Some of these individuals have trunks over one meter DBH. The

vegetation was burned in 1929. Six snags had fire markings; five

were within the sample area.

The Bald Vegetation

The sampled area of Tyee Mountain was included in the

Cynosurus echinatus subassociation of the Elymus glaucus associa-

tion (Figure 44). The rapid changes that are taking place along the

periphery of the bald together with the burn history and the high

percentage of introduced species (an average of 52%) suggest that
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this community is a seral community responding to disturbance. The

dominant grass is the introduced Cynosurus echinatus except for a

few small enclaves where Bromus ri gidus or Arrhenatherum elatius

form almost pure stands.

Saddle Mountain

The northernmost bald in the Oregon Coast Range is on Saddle

Mountain (Figure 3). This bald was not selected as a principal

sample area because of dangerous access conditions, However, four

quadrat samples were secured from this bald in order to gain a

better understanding of rock communities. The next closest bald on

which a rocky stand was sampled was situated 185 kilometers south.

Saddle Mountain, as the name implies, is a saddle shaped ridge

of intrusive material which rises abruptly from the surrounding

terrain, The two peaks are oriented northwest-southeast with the

connecting ridgeline curving to the southwest. The northwest peak

is the highest with an elevation of 1, 000 meters. The southeast peak,

on which the samples were taken, is 999 meters in elevation (Figure

45). Much of the upper elevation of Saddle Mountain is bare of trees

but, as it is illegal to take samples or do ecological work next to the

trails in State Parks, the largest and most accessible area that could

be sampled was on the southeast peak. Here, only about 20% of the

bald was sampled, specifically in the rocky stand area where some
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grass was present. Thus no vegetation map was made. Areas with

the deeper soils tended to have pure stands of some of the grasses

present in the sample plots. Other places (notably rock outcrops)

contained some succulents. The photograph (Figure 45) reveals

little tonal variation.
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VII. SUMMARY AND CONCLUSIONS

The purpose of this research was to produce an inventory and

vegetation classification for grass-fern balds in the Oregon Coast

Range. These balds are irregularly distributed throughout the

Coast Range and cap, or are situated just below, many prominent

peaks and ridgelines. For a bald to be considered in this study it

had to have an area of at least 0. 8 hectares (two acres), a minimum

width of 61 meters (200 feet), limited tree or shrub encroachment

on the open area, relatively easy access, and an elevation of at

least 610 meters (2, 000 feet).

The balds were initially identified from consulting U. S. G. S.

1:62, 500 topographic quadrangles and locating sites where the green

forest overprint was omitted from an area having a topographic

position that might be occupied by a bald. Subsequent air recon-

naissance, air photo investigation and ground reconnaissance elimi-

nated non-bald areas and those areas not fitting the stated criteria.

Finally, six balds were selected by stratified 'random _ sampling;

Included were balds on Monmouth Peak, Grass Mountain, Prairie

Peak, Roman Nose Mountain, Tyee Mountain, and Saddle Mountain.

Location of the many one-meter-square quadrat samples on

each sample bald was guided by using vertical panchromatic and

oblique color infrared air photography to identify uniform stand types
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within the bald vegetation. For each of the 91 quadrats, floristic

information and physical data measurements were made and the

floristic data processed by a Braun- Blanquet tabular analysis.

The analysis yielded five plant communities (See Table 4 and

the enlarged Table in Appendix D). Detailed maps of the plant com-

munities were made for all balds except for the one on Saddle

Mountain. The five communities, identified by their floristic com-

position include the Lomatium Martindalei provisional association,

the Elymus glaucus provisional association, the Carex Rossii provi-

sional subassociation, the Cynosurus echinatus provisional sub-

association, and the Viola adunca community.

Lomatium Martindalei Provisional Association

The Lomatium Martindalei provisional association consists of

low-growing mosses, grasses, and herbaceous plants. The height of

vegetation averages less than 15 cm when the plants are not in

flower. Numerous aliens (34. 6% of the species) colonize the large

amount of bare ground present in this community. Important identify-

ing species include Lomatium Martindalei, averaging from one to

10% cover, Aira praecox, averaging 10 to 25% cover, and Hypo-

chaeris radicata, an alien, averaging 25% cover. In addition to those

species, Lupinus lepidus, Aira caryoph>rllea, Koeleria cristata, and

Agoseris heterophylla are often present. The physical environment
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includes thin, acid soils and adjacent unvegetated rocky areas. The

slopes are flat and west-facing. The association was sampled on

Saddle Mountain, Prairie Peak, and Roman Nose Mountain and was

therefore identified over a distance of 220 kilometers.

Elymus glaaucus Provisional Association

The Elyrnus glaucus provisional association is a mixture of

grasses and fern with heights ranging from about 40 to 50 cm to over

130 cm. Important identifying species comprising this association

are Elymus g lad ucus with an average cover of from 10 to 20% and

Bromus carinatus with an average cover of 10010. Other species

include Galium aparine, Carex pachystachya, and Poa pratensis.

The Elymus lam ucus association includes two provisional subassocia-

tions, the Carex Rossii subassociation, and the Cynosurus echinatus

seral subassociation.

Carex Rossii Provisional Subassociation

The Carex Rossii subassociation is a stable community with

many perennials and native plants, The dominant plant, Pteridium

aquilinum, averages almost 50% cover and in some situations forms

a completely closed canopy over 130 cm in height. The important

identifying species within the community are Collinsia parviflora,

averaging less than one percent cover, Delphinium Menziesii,



131

averaging one percent cover, Thermopsis gracilis, averaging 10 to

25% cover, and Galium oreganum, averaging one percent cover. The

physical environment includes mounded ground surfaces and deep,

moderately acid soils. This subassociation was found on Monmouth

Peak, Grass Mountain, and Prairie Peak over a distance of 55 kilo-

meters.

Cynosurus echinatus Provisional Subassociation

The Cynosurus echinatus provisional subassociation is probably

a seral community as it has a high percentage of annuals and intro-

duced species. Grasses are dominant, for example, Cynosurus

echinatus averages 25% cover in the community. Pteridium

aquilinum is present is some areas of the subassociation also; how-

ever, where it occurs, tree regrowth is progressing rapidly indicat-

ing the seral nature of the community. Important identifying species

are Taraxacum officinale covering less than one percent of the area,

and Bromus riidus averaging one to ten percent cover. Geranium

molle, Bromus commutatus, and Arrhenatherum elatius are also

found. The physical environment includes relatively, flat, south-

facing slopes having the least acid and lightest colored soils of all

the communities, with a low percentage of gravel in the soil. This

subassociation occurred only on Tyee Mountain.
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Viola adunca Community

The Viola adunca community, referred to as a plant group, is

a persistent, though poorly defined vegetation unit. This community

may be related to the Carex Rossii provisional subassociation. Con-

trary to the method of identification of the other communities using

species fidelity, the Viola adunca community was defined by the

cover of important identifying species. Here Carex californica and

Festuca rubra have their highest cover ranging from 50 to 100%.

Only two species are somewhat restricted to the group, Viola adunca,

averaging less than one percent cover and Iris tenax, averaging 10 to

to 25% cover. The physical environment includes flat or concave

slopes facing southeastward and deep, acid soils with a low percent-

age of gravel. This community was found only on Grass Mountain.

Significance of the Study

The significance of this study lies in the fact that it is a pre-

liminary description and vegetation classification for the bald areas

studied. The data and maps provide a reference for the vegetation on

the balds for 1968-69. Some further avenues of research include

additional floristic analysis of the communities, determination of

environmental relationships of the species and communities, causal
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analysis explaining the existence of the balds, temporal analysis

of plant succession, a floristic-historical analysis, regional vegeta-

tion study, and studies of resource utilization of the bald vegetation.



134

BIBLIOGRAPHY

Avery, M. H. and K. S. Boardman. 1938. Arnold Guyot's notes on
the geography of the mountain district of West Carolina. North
Carolina Historical Review 15:251-291. (Cited in: Gersmehl,
Philip Joel. 1969. A geographic evaluation of the ecotonal
hypothesis of bald location in the southern Appalachians. Pro-
ceedings of the Association of American Geographers 1:51-54. )

Baldwin, Ewart M. 1964. Geologic map of the Dallas Valsetz
Quadrangles, Oregon, 1:62, 500.

1964. Geology of Oregon 2d ed. Eugene, Oregon,
Cooperative Bookstore, University of Oregon. 165 p.

Becking, Rudy W. 1957. The Zurich-Montpellier school of phytoso-
ciology. Botanical Review 23:411-488.

Billings, W. D. and A. F. Mark. 1957. Factors involved in the per-
sistence of montane treeless balds. Ecology 38 (1):140-142.

Braun-Blanquet, J. 1964. Pflanzensoziologie Grundzuge der
Vege'tationskunde. 3ard ed.. Wien, Springer. 865 p.

Brown, Dalten M. 1940. The problem of bald origin in the southern
Appalachians. Journal of the Tennessee Academy of Science
15 (4):414.

Bruhn, M. E. 1964. Vegetational succession of three grassy balds of
the Great Smoky Mountains. Master's thesis. Knoxville,
University of Tennessee. (Cited in: Gersmehl, Philip Joel.
1969. A geographic evaluation of the ecotonal hypothesis of bald
location in the southern Appalachians. Proceedings of the
Association of American Geographers 1:51-54. )

Cain, Stanley A. 1930. An ecological study of the heath balds of the
Great Smoky Mountains. Butler University Botanical Studies,
Paper 13:177-208.

1931. Ecological studies of the vegetation of the
Great Smoky Mountains of North Carolina and Tennessee I.
Botanical Gazette 91:22-41.

1936. Ecological work on the Great Smoky Mountain
region. Journal of the Southern Appalachian Botanical Club
1:25-32. (Cited in: Wells, B. W. 1937. Southern Appalachia
grass balds. Journal of the Elisha Mitchell Scientific Society
53 (1):1-26. )



135

Camp, W. H. 1931. The grass balds of the Great Smoky Mountains
of Tennessee and North Carolina. Ohio Journal of Science
31:157-164.

1936. On Appalachian trails., Journal of the New
York Botanical Garden 37:249-265. (Cited in: Wells, B. W.
1937. Southern Appalachia grass balds. Journal of the Elisha
Mitchell Scientific Society 53 (1):1-26.)

Chickering, J. W. 1880. Roan Mountain. Botanical Gazette 5:144.

Corliss, J. F. May 19, 1961, Lobster series. Typewritten draft
manuscript. 5 numb, leaves.

Culver, Roger N. and Charles E. Poulton. 1968. Application of
ecology and remote sensing in the analysis of range water-
sheds. In: Progress Report Summary: Development of a
model resource analysis for multiple use management.
Corvallis. 91 p. (Oregon. Agricultural Experiment Station.
Range Management Program. )

Daubenmire, Rexford F. 1968a. Plant communities; a textbook of
plant synecology. New York, Harper and Row, 300 p.

1968b. Soil moisture relations to vegetation distri-
bution in the mountains of northern Idaho. Ecology 49 (3):431-
438.

Davis, John H., Jr. 1929. The vegetation of the Black Mountains
of North Carolina. Doctoral dissertation. Chicago, University
of Chicago. (Cited in: Gersmehl, Philip Joel. 1969. A.

geographic evaluation of the ecotonal hypothesis of bald loca-
tion in the southern Appalachians. Proceedings of the Associa-
tion of American Geographers 1:51-54. )

1930. Vegetation of the Black Mountains of North
Carolina: an ecological study. Journal of the Elisha Mitchell
Scientific Society 45:291-318. (Cited in: Wells, B. W. 1937.
Southern Appalachia grass balds. Journal of the Elisha
Mitchell Scientific Society 53 (1):1-26. )

Detling, LeRoy E. 1953. Relic islands of xeric flora west of the
Cascade Mountains of Oregon. Madrono 12:39-47.



1'3 6

Detling, LeRoy E. 1954. Significant features of the flora of Saddle
Mountain, Clatsop County, Oregon. Northwest Science
28:52-60,

Edson, Helen R. 1894. Frost forms on Roan Mt. Popular Science
Monthly 45:30. (Cited in: Wells, B. W. 1937. Southern
Appalachia grass balds. Journal of the Elisha Mitchell
Scientific Society 53 (1):1-26. )

Egler, Frank E. 1954. Philosophical and practical considerations
of the Braun- Blanquet system of phytosociology. Castenea 19
(2):45-60.

Ferrell, William and L. Powell. 1957. Timber-stand-vegetation
cover maps of Prairie Peak area of Alsea unit of the Bureau
of Land Management. Corvallis. A map and legends and
supplemental information prepared for the B. L. M. of the
Dept. of the Interior. (Oregon. Forest Experiment Station. )

Fink, Paul M. 1931. A. forest enigma. American Forests 37,538.

Franklin, Jerry F. and Dyrness, C. T. 1969. Vegetation of Oregon
and Washington. Portland, Oregon. 216 p. (Pacific,
Northwest Forest and Range Experiment Station. U. S. D. A.
Forest Service Research Paper PNW-80. )

Gates, William H. 1941. Observations on the possible origin of
the balds of the southern Appalachians. Baton Rouge,
Louisiana State University Press. 16 p.

Gersmehl, Philip Joel. 1969. A geographic evaluation of the eco-
tonal hypothesis of bald location in the southern Appalachians.
Proceedings of the Association of American Geographers
1:51-54.

1970. A. geographic approach to a vegetation prob-
lem: the case of the southern Appalachian grassy balds.
Doctoral dissertation. Athens, University of Georgia.
463 numb, leaves.

1971. Factors involved in the persistence of
southern Appalachian treeless balds; an experimental study.
Proceedings of the Association of American Geographers
3:56-61.



137

Gilbert, V. C., Jr. 1954. Vegetation of the grassy balds of the
Great Smoky Mountain National Park. Master's thesis. Knox-
ville, University of Tennessee. 73 numb. leaves (Cited in:
Billings, W. D. and A, F. Marks. 1957. Factors involved in
the persistence of montane treeless balds. Ecology 38 (1):
140-142.)

Gray, Asa. 1842. Notes on a botanical excursion to the mountains
of North Carolina. American Journal of Science and the Arts
42: No. 1.

Harshberger, J. W. 1903. An ecological study of the flora of
mountainous North Carolina. Botanical Gazette 36:368-383.

Janssen, C. R. 1967. A floristic study of forests and bog vegeta-
tion, northwestern Minnesota. Ecology 48 (5):751-758.

Johnson, L. N. 1888. A. tramp in the North Carolina Mountains.
Botanical Gazette 13:269-and 318.

Johnson, Walter Van-Gale. 1959. Forage utilization estimates in
relation to ecological units in the Wallowa Mountains of north-
east Oregon. Master's thesis. Corvallis, Oregon State
College. 138 numb. leaves.

08

Kuchler, A. W. 1967. Vegetation mapping. New York. The Ronald
Press Company. 472 p.

Lamson-Scribner, F, 1889, The grasses of Roan Mountain.
Botanical Gazette 14:253-255.

McA.rthur, Lewis A. 1965. Oregon geographic names. 3d ed.
Portland, Binfords and Mort for the Oregon Historical Society.

Mark, A. F. 1958. The ecology of the southern Appalachian grass
balds. Ecological Monographs 28:293-336.

1959. The flora of the grass balds and fields of
the southern Appalachian Mountains. Castanea 24 (1):1-21.

Merkle, John. 1948. An analysis of the plant communities of
Mary's Peak, western Oregon, Doctoral dissertation.
Corvallis, Oregon State College.



138

Merkle, John. 1951. An analysis of the plant communities of
Mary's Peak, western Oregon. Ecology 32:618-640.

Moore, J. J. 1962. The Braun-Blanquet system:
Journal of Ecology 50:761-769.

a reassessment.

1970. A comparison and evaluation of some phyto-
sociological techniques. Vegetatio 20 (3):1-20.

Oregon. State Tax Commission. Valuation Division. n. d. Forest
cover maps by county and township. Salem, Oregon.

Peck, Morton Eaton. 1961. A. manual of the higher plants of Oregon.
2d ed. Portland, Binfords and Mort. 936 p.

Pierce, George. August 14, 1968. State Forester, attached to
Vincent Creek Guard Station. Personal communication.

Poore, M. E. D. 1955. The use of phyto sociological methods in
ecological investigations, I. The Braun-Blanquet system.
Journal of Ecology 43 (1):226-244.

1955. The use of phytosociological methods in
ecological investigations, II. Practical issues involved in an
attempt to apply the Braun-Blanquet system. Journal of
Ecology 34 (1):245-269.

1955. The use of phytosociological methods in
ecological investigations, III. Practical applications. Journal
of Ecology 34 (2):606-651.

1956. The use of phytosociological methods in
ecological investigations, IV. General discussion of phyto-
sociological problems. Journal of Ecology 44 (1):28-50.

Reid, Elbert H. 1941. Plant succession on subalpine grasslands as
affected by livestock management. Northwest Science 15 (1):
3-5.

Rummell, Robert S. 1951. Some effects of livestock grazing on
Ponderosa pine forest and range in central Washington.
Ecology 32 (4):594-607.



139

Secor, J. B. 1960. Volcanic ash content of the soil of a Festuca
viridula "bald" on a mountain in northern Idaho. Ecology 41
(2):390-391.

U. S. Geological Survey. 1898. Geologic atlas of the United States.
Roseburg. (Folio #49. )

1961. Geologic map of Oregon west of the 121st
meridian. Washington D. C. (Miscellaneous Geological
Investigations Map 1- 32 5. )

Wells, B. W. 1932, 1967 (reprint). The natural gardens of North
Carolina. Chapel Hill, University of North Carolina Press.
458 p.

1936a. Andrews Bald; the problem of its origin.
Journal of the southern Appalachian Botanical Club 1:59-62.
(Cited in: Wells, B. W. 1937. Southern Appalachia grass
balds, Journal of the Elisha Mitchell Scientific Society 53
(1):1-26. )

1936b. Origin of the southern Appalachian grass
balds. Science 83:283.-

1937. Southern Appalachia grass balds. Journal
of the Elisha Mitchell Scientific Society 53 (1):1-26.

Whittaker, R. H. 1956. Vegetation of the Great Smoky Mountains.
Ecological Monographs 26:1-80.



140

APPENDIX A

Species-Quadrat Number Curves for Stand Types
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APPENDIX B

List of Species
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LIST OF SPECIES

Species listed in this table were found in the quadrat sampling

and are the same ones listed in the differentiated table (Table 4).

The taxonomic nomenclature follows Peck (1961). Plant specimens

were identified by La Rea Dennis Johnston, Assistant Curator,

Oregon State University Herbarium.

Achillea lanulosa Nutt. (Western yarrow)

Agoseris Raf.

A.goseris heterophylla (Nutt.) Greene

Agrostis diegoensis Vas. (Leafy bent-grass)

Aira caryophyllea L. (Silvery hair-grass)

A.ira praecox L. (Little hair-grass)

Allium crenulatum Wieg. (Olympic onion)

A.naphalis margaritacea (L.) B. & H. (Pearly everlasting)

Anemone (Tourn.) L.

Anthoxanthum odoratum L. (Sweet vernal grass)

Apocynum (Tourn.) L. (Dogbane)

Aquilegia formosa Fisch. (Western columbine)

Arenaria macrophylla Hook. (Large-leaved sandwort)

Arenaria rubella (Wahl.) J. E. Sin. (Varying sandwort)

Arrhenatherum elatius (l.) Mert. (Tall oat-grass)
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Brodiaea elegans Hoov. (Elegant broadiaea)

Bromus carinatus H. & A. (California brome-grass)

Bromus commutatus Schrad. (Downy-sheathed cheat-grass)

Bromus rigidus Roth (Ripgut grass)

Calochortus Lobbii(J. G. Bak.) Purdy (Cascade mariposa lily)

Campanula rotundifolia L. (American harebell)

Campanula Scouleri Hook. (Scouler's campanula)

Carex californica Bail. (California sedge)

Carex pachystachya Cham. (Thick-headed sedge)

Carex Rossii (Boott.) (Ross' sedge)

Carex scoparia Schk. (Pointed broom sedge)

Cerastium arvense L. (Field chickweed)

Cirsium (Tourn. ) Hill (Thistle)

Cirsium vulgare (Savi) Airy-Shaw (Common thistle)

Clarkia Pursh (Clarkia)

Clarkia amoena (Lehm.) Nels. & Macbr. (Farewell-to-spring)

Collinsia parviflora Dougl. (Small-flowered collinsia)

Convolvulus (Tourn.) L. (Bindweed)

Cryptantha affinis (Gray) Greene (Slender cryptantha)

Cynosures echinatus L. (Bristly dog's-tail grass)

Danthonia californica Boland, (Western wild oat-grass)

Danthonia intermedia Vas. (Mountain wild oat-grass)

Delphinium Menziesii D, C, subsp. pyramidale Ewan. (Menzies'
larkspur)
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Dicentra formosa (Andr.) Walp. (Western bleeding-heart)

Disporum Salisb. (Fairy bells)

Elymus glaucus Buckl. (Western rye-grass)

Epilobium (L.) (Willow herb)

Eriophyllum lanatum (Pursh) Forbes (Common wooly sunflower)

Erysimum capitatum (Dougl.) Green (Douglas' wall flower)

Erythronium L. (Adder's-tongue)

Erythronium oregonum Appleg. (Giant adder's-tongue; Fawn Lily)

Festuca L. (Fescue grass)

Festuca rubra L. (Red fescue)

Fragaria cuneifolia Nutt. (Common western strawberry)

Galium Aparine L. (Cleavers)

Galium oreganurn Britt. (Oregon bedstraw)

Geranium molle L. (Dove's-foot geranium)

Gilia capitata Dougl. (Blue field gilia)

Holcus lanatus L. (Velvet grass)

Holodiscus discolor (Pursh) Maxim (Ocean-spray)

Hypericum perforatum L. (Common St. John's-wort)

Hypochaeris radicata L. (Hairy cat's-ears; Gosmore)

Iris tenax Dougl. (Oregon iris)

Koeleria cristata (L. ) Pers. (Koeler's grass)

Lilium columbianum Hans. (Columbia lily)

Lolium p erenne L. (English rye-grass)
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Lomatium Martindalei C. & R. (Few-fruited desert parsley)

Lotus micranthus Benth. (Small-flowered lotus)

Lupinus lepidus Dougl. (Prairie lupine)

Lupinus o re ganus He 1. (Oregon lupine)

Luzula campestris (L.) D. C. (Wood rush)

Madia minima (Gray) Keck. (Least tarweed)

Melica spectabilis Scrlbn. (Showy onion-grass)

Montia (Mich.) L.

Nemophila parviflora Dougl. (Small-flowered nemophila)

Orthocarpus pusillus Benth. (Dwarf orthocarpus)

Osmorhiza chilensis (Hook) Arn. (Western sweet cicely)

Oxalis Suksdorfii Trel. (Western yellow oxalis)

Penstemon Cardwellii How. (Cardwell's penstemon)

Perideridia Garidneri (H. & A.) Math. (Western false caroway)

Phleum pratense L. (Timothy)

Phlox adsurgens Torr. (Woodland phlox)

Phlox gracilis (Hook.) Greene (Pink annual phlox)

Plantago lanceolata L. (English plantain)

Poa compressa L. (Canada bluegrass)

Poa pratensis L. (Kentucky bluegrass)

Polygonum Nuttalli Small. (Nuttall's knotweed)

Polytrichum juniperinum Hedw.

Prunella vulgaris L. (Heal-all)
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Pteridium, arm. uilinum (L.) Kuhn var. pubescens tjnderw.
(Western brake-fern)

Ranunculus L. (Buttercup)

Rosa Eglanteria L. (Sweetbriar rose; Eglantine)

Rosa gymnocar2a Nutt. (Little wild rose)

Rubus (Tourn.) L.

Rumex Acetosella L. (Red sorrel)

Sanicula graveolens Peopp. (Sierra snake-root)

Sanicula graveolens Peopp. var. septentrionalis (Greene) Math.

Saxifraga ferrugixiea Grah. (Rusty saxifrage)

Saxifraga integrifolia Hook. (Northwestern saxifrage)

Selaginella Wallacei Hieron, (Wallace's selaginella)

$enecio integerrimus Nutt. (Tall western senecio)

Silene L.

Sisyrinchium L.

Smilacina sessilifolia (J. G. Bak. ) Nutt. (Few-flowered false
Solomon's seal)

Spiranthes Romanzoffiana Cham. (Hooded ladies' tresses)

Stachys ciliata Dougl. (Great hedge nettle)

Symphoricarpos albus (L.) Blake (Snowberry)

Taraxacum officinale Weber. (Dandelion)

Thermopsis gracilis How. (Slender thermopsis)

Torilis arvensis (Huds.) Link. (Field hedge-parsley)

Trifolium eriocephalum Nutt. (Woolly-headed clover)
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Vaccinium L. (Blue berry)

Vicia (Tourn.) L. (Vetch)

Viola (Tourn.) L. (Violet)

Viola adunca J. E. Sm. (Western long-spurred violet)

Viola glabella Nutt. (Smooth woodland violet)

Xerophyllum tenax (Pursh) Nutt. (Indian basket-grass; Bear-grass)
I
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APPENDIX C

Phyto 3, Tabular Analysis Computer Program



PHYTOSOCIOLOGICAL TABLE SORT PROG. PAGE IS 1 SDL6

$ TITLE PHYTOSOCIOLOGICAL TABLE SORT.PROG.

C
C aaaagaaaaaaaaaaaa
C o P H Y T 0 3 a
C aaauunaaoaaaaaaaa
C

C THIS PROGRAM ALLOWS THE USER TO SORT COLUMNS AND ROWS OF VEGETATION

C COVER/ABUNDANCE DATA IN A PHYTOSOCIOLOGICAL TABLE. THE USER MUST

C DECIDE ON ARRANGEMENT - PROGRAM DOES NOT DETECT SPECIES GROUPS, IT

C ONLY ALLOWS A FAST GENERATION OF A TRIAL ARRANGEMENT OF THE TABLE.

C MULTIPLE TABLES MAY BE RUN BY REPEATING THE BASIC DATA PACKAGE.

C DECK SET UP ------ BASIC PACKAGE

Co**** CURRENT PROBLEM DEFINITION CARD

C COL 1-4 = NO. SITES TO BE LISTED IN TABLE / MORE MAY BE INCL. AS

C DATA/
C COL 7-8Q = TITLE
C MAX NUMBER OF SITES x 91
Caaaaa SITE. OR COLUMN ORDER. CARDS

C FORMAT OF ORDER CARDS = t2

C USE THE SAME NUMBER OF CARDS AS YOU HAVE SITES. IN COL I AND 2 PUNCH

C THE SEQUENTIAL SITE NUMBER. THEN ARRANGE THESE NUMBERED CARDS IN

C THE ORDER YOU WANT THE SITES TO APPEAR ACROSS THE TOP OF THE TABLE

C FROM LEFT TO RIGHT.
Caaaa*TITLE CARDS
C THESE ARL TWO PAIRS OF CARDS THAT YIELD TWO LINES OF HEADING FOR

C THE TABLE - THE COLUMN ORDER OF THESE IS NEVER CHANGED....

C USE ALL 80 COLUMS OF CARD 1 AND COLS. 1-42 OF THE SECOND CD. OF EACH

C PAIR. IF NO TITLE IS NEEDED. 4 BLANK CARDS MUST BE INCLUDED.

C***** BODY OF TABLE CARDS / A SERIES OF PAIRS OF CDS.. ONE PAIR FOR

C EACH LINE OF THE TABLE. EVEN IF 1 IS BLANK 2 CDS. ARE REG.

C COL 1-28) LINE NAME CDS. - THESE ARE PRINTED
C AS IS. -SPECIES NAMES HERE-

C COLS. 29, 30, 31 = DATA CARD NUMBER (SEQUENTIAL)
C COL. 32-80 AND COL. 1-42 SHTABULAR

DATAER VLUC THAT IS TO ,

C COL, 43 = BLANK
C COL. 44-45 = PRESENCE NUMBER -NOT MOVED-

C
COL. 46-78 = NOT USED

Caaaaa DATA PACKAGE IS ENDED BY PLACING 99 IN COLS 76-77 OF LAST CD. IN DATA

C
CaaeA BLANK CARD AFTER THE LAST DATA PACKAGE TERMINATES THE PROGRAM,

C

1
C AUTHOR = FRANK T. ALDRICH

INTEGER SPEC. SITE, PRES, ICOM, ORDR,IPRINT,ISTOP

2 COMMON SPEC(7), SITE(91). PRES(1)

3 DIMENSION INFO(20), JNFO(12)
4 DIMENSION ICOM(19), ORDR(91),IPRINT(91)
5 DATA NF LANK/1H /
6 9999 DO 2 I=1..91
7 IPRINT(I) =NBLANK
8 ORDR (I) = 0

9 2 CONTINUE
10 READ(50P30) J. ICOM

11 30 FORMAT(I4,19A4)
12 IF(J.EQ.0) GO TO 20

13 WRITE(66,444) ERSION 3"
14 444 FORMAT(1H1,"PHYTOSOCIOLOGICAL TABLE SORTING PROGRAM, .V

&" ALDRICH / A.S.U. 1971"/)

15 9 WRITE(66,31) J, ICOM

16 31 FORMAT(1X,"NUMBER OF SITES = ",14,10X,19A4,//////)
C

C

READ (50,33) (ORDR(I) ,I=1,J)
33 FORMAT(2014)

17 DO 500 I=1,J
18 READ(50'33) ORDR(I)
19 33 FCRMAT(I2)
20 500 COh1T I NUE
21 DC 10 I=1,2
22 READ(50,5)INFO.JNFD
23 5 FCRMAT(20A4/12A4)
24

. 10 WRITE(66,55)INFO.JNFO
25 55 FOp;1AT(20A4,12A4)
26 100 READ(50,15)SPEC,SITE.PRES,ISTOP
27 15 FORMAT(7A4,3X,49A1/42A1,A3,30X,I2) EE

C

C

THIS SUBROUTINE CONVERTS FROM IBM
CALL I26TGE(SPEC,99)

T.R STO GE CHARACT

C COMPOSE AND PRINT ONE LINE OF THE TABLE.

28 DO 600 I=1.J
29 K=ORDR(I)
30 IPRINT(I)=SITE(K)
31 600 CONTINUE
32 WRITE(66.99) SPEC,IPRINT,PRES
33 99 FORMAT(7A4,3X,91A1,A3)
34 IF(ISTOP-99)100.9999,100
35 20 CALL EXIT
36 END
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APPENDIX D

Full=Size Differentiated Phytosociological Table

(In Envelope)




