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The vegetation of the grassy balds of Marys Peak and some of

the environmental variables affecting the vegetation were studied in

the summer of 1981. Although the grassy balds of the Coast Range

are unique and limited in distribution, they have received little

attention from plant ecologists.

Estimates of vegetation cover were taken on 1280 microplots

that were distributed along 32 x 40 m transects. Measurements also

were made for litter cover, percent bare soil, percent bare rock,

and thatch depth. Within each stand, environmental measurements

were made for slope, aspect, insolation, and soil depth.

Data were analyzed with TWINSPAN and DECORANA, a classification

and an ordination program respectively, from the Cornell Ecology

Series Program (Hill, 1979a and 1979b). Based on these analyses,

four plant communities were recognized. They are: (1) Festuca

rubra-Agrostis diegoensis-Carex californica Community, which

dominates the majority of the balds; (2) Senecia triangularis

Community, a forb-dominated community of the north slope; (3) Iris
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tenax Community, a small species-rich community that occurs within

a species-poor grass/sedge-dominated meadow; and (4) Xeroxphytic

Rock Garden Community, an adaphic/topographic climax on the

southwest slope that is dominated by plant species adapted to

the shallow, rocky soils and xeric habitat. Three phases of the

Festuca rubra-Agrostis diegoensis-Carex californica Community are

recognized. They are: (1) Dry Phase, a species-poor, grass/sedge-

dominated phase with a low forb component that occurs on south

slopes; (2) Forb Phase, a forb-dominated phase of the west slopes

that is dominated by Pteridium aguilinum; and (3) Disturbed Phase,

a seral stage combination of the dry phase and fórb phase that

occurs on easily accessible sites.

Vegetation reflects gradients of moisture and disturbance.

Slope and aspect affect moisture availability to plants during the

growing season by increasing water runoff, snow transfer to leeward

slopes, increased insolation, and exposure to prevailing southwest

winds. This results in grass/sedge-dominated vegetation with a

low forb component on south slopes, increasing forb component on

the east and west slopes,, and forb-domfnated vegetation with a

reduced grass/sedge component on the north slopes. Disturbance

is primarily human and is determined by accessibility and

recreational potentional of a given site.

Although historically fire has periodically burned large

areas of the Coast Range of Oregon, fires are not an active

agent in maintenance of the grassy bald vegetation at the present

time.
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Plant Communities of the Grassy Balds of Marys Peak, Oregon

INTRODUCTION

Grassy balds occur on numerous scattered peaks in the Oregon

Coast Range. These balds represent conspicuous interruptions in an

otherwise continuous forest vegetation. They are of interest to

scientists because they occur in areas that appear capable of

supporting a forest vegetation, may provide an account of plant

migrations and plant evolution, and contain a disjunct flora that may

be of value in studying gene distributions in larger populations. In

addition, the grassy balds are of interest to land managers because

the balds offer recreational and commerical opportunities that the

adjacent forested areas do not.

Despite their uniqueness, the grassy balds of the Oregon Coast

Range have received little attention from plant ecologists. The only

studies dealing with the analysis and description of plant communities

of the grassy balds of the Oregon Coast Range are by Merkie (1951),

Aldrich (1972), and Campbell (1975). Other studies have dealt with

floristic comparisons of the balds with other areas in western Oregon

and western Washington (Detling, 1953, 1954; Chambers, 1973).

This study is concerned with the vegetation of the grassy balds

of Marys Peak, Oregon. The primary objectives of this study are:

1. To describe the vegetation patterns and communities of

the grassy balds of Marys Peak;

2. To relate the vegetation patterns to environmental factors.
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Marys Peak is of interest to land managers because of the high

amount of use that it receives. Because of its accessibility from and

proximity to population centers of the Willamette Valley, Marys Peak

is an important recreational site. In addition, because of its

elevation and its proximity to population centers, it is a valuable

electronic site and watershed. Land managers have recently expressed

concern about the structure and maintenance of the meadow vegetation.

Hopefully, this study will provide information to aid land managers in

future decisions concerning management of the meadow vegetation of

Marys Peak.
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PHYSICAL DESCRIPTION OF STUDY AREA

Location

The Coast Range of Oregon extends from the Columbia River in the

north to the Kiamath Mountains in the south, the southern border being

the Middle Fork Coquille River (Baldwin, 1.981). Marys Peak is

prominently situated on the eastern flank of the Coast Range near

Corvallis and overlooks the Willamette Valley (Figure 1). It is

approximately 22 km southwest of Corvallis, 14 km southwest of

Philomath and 43 km east of the Pacific Ocean. The summit of Marys

Peak is accessible by the Marys Peak Road (F.S. Road 1244) which

intersects State Highway 34 about 14.5 km southwest of Philomath.

The meadows which compose the study area are approximately

53 hectares it, area. They are situated in T12S R7W SEC 20, 21, 28, 29

of the Willamette Meridian (Figures 2 and 3). The meadows are

entirely federally owned except for a portion at the west end of the

west ridge which is owned by the City of Corvallis (Munger, 1980).

Geology

The average elevation of the Coast Range is 457 m. At 1249 m,

Marys Peak is the highest elevation and is included in the Pacific

Border Province (Baldwin, 1981).

Marys Peak is an erosion-resistant basaltic sill which intrudes

bedded sandstones and siltstones of the Middle Eocene Fluornoy

Formation. These, in turn, overlie the early Eocene Siletz River

Volcanics (Baldwin, 1981; Green, 1982). Erosional forces from the
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Pliocene to the present have removed a large portion of the overlying

sediment and exposed the sill (Figure 4).

The intrusive sill is composed primarily of gabbro and diorite

(Baldwin, 1981). The gabbro is easily eroded while the diorite is

more resistant. This difference has resulted in two types of rocky

outcrops in the meadows. The diorite outcrops are small in extent and

generally support woody perennials. The altered gabbro has formed a

large, highly erosive outcrop on the southwest side of the peak just

below the summit. This area is known as the rock garden. Much of the

surface is eroded to gravel with large areas of rocky outcrops

(Campbell, 1975). This area generally supports a xeric, subalpine

type of vegetation.

The meadow soils of Marys Peak are classified by Green (1982) as

medial type cryandepts. These soils are shallow to moderately deep,

well-drained, gravelly silty clay barns. There is no 0 horizon. The

parent material includes alluvial and colluvial material derived from

siltstone, sandstone and intrusive rock. Campbell (1975) classifies

the soils of the rock garden as a Kilchie rocky loam which represents

soil formation in its earliest stage.

Climate

The climate of the area is typically marine due to the close

proximity of the Pacific Ocean and the prevailing westerly winds.

Winters are wet and mild, while sumers are dry and cool. P4ormal

temperatures range from 4° to 32° C in the sumer to -7° to 100 C in

the winter (Merkie, 1951). Precipitation is seasonal, with less than
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5% of the annual total falling in June. July and August while 75% to

85% of the total falls between October and April (Franklin and

Dyrness, 1973; Green, 1982). While the major portion of precipitation

falls as rain, snowfall can occur from late October to the middle of

April or even into May in some years. Deep drifts often form on the

north and east slopes. During the winter months, wind speeds have

been estimated to approach 160 km/h at the summit (Merkie, 1951).

Annual precipitation averages approximately 2300 m (Green, 1982).

Fog is quite common In the Coast Range and fog drip may be a -

significant source of additional precipitation, especially in the

early summer.



HISTORICAL DESCRIPTION OF STUDY AREA

Early History

10

The earliest recorded accounts of western Oregon and the Coast

Range are provided by Europeans and Americans associated with the fur

trade in Oregon around 1811. Inventory records from Astoria, center

of the fur trade in Oregon, indicate that Rocky Mountain goats were

common in the Coast Range of Oregon and Washington, and the goat skins

were brought to Astoria by the fur trappers (Henry and Thompson,

1874). Although few trappers kept written accounts or descriptions

of their travels, this does provide indirect evidence that open

alpine-like habitats, e.g., grassy balds, were comon in the Coast

Range at that time.

The first recorded mention of Marys Peak is by James Clyman on

June 9, 1845, as he journeyed to California and was passing down the

west side of the Willamette Valley. As he notes in his journals,

about 4 miles from the Willamette River along the Killamook

Mountains [Coast Range] and about 10 miles south of

Luckimute we camped. In the morning, we arose and started
south and very early came to a river (called the Long Tom or
Tom Beoff) and went 4 miles up it to cross. [He remarked

that] one point of the Killamook shewed [sic] considerable

snow on its summit...this peak stands near the Tom Beoff and

near the valley.

Although Clyman appears to have been mistaken about the Long Tom

River and does not mention the mountain by name, there is no peak in

the vicinity of the Coast Range described by Clyman that might have

snow on it at this time of year other than Marys Peak.
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The earliest land surveyors described the country in T12S R7W as

rough, steep and mountainous country with little or no level land

except in Sec 20, 21, 28 (Osburn, Mercer, and Smith, 1865; Henderson

and Henderson, 1875). The quality of the land in this township was

rated as poor and unfit for cultivation except for portions of Sec 20,

21, 28, 29 (Osburn, Mercer, and Smith, 1865).

Naming

The origin of the name "Marys Peak" is uncertain. The

translation of the early Indian name for the peak is Mouse Mountain

and the Marys River was called the Mouse River by early French

Canadian employees of Hudson's Bay Company (McArthur, 1896). The name

Chintimini Mountain appears in some literature, but this is a

fictional name that arose from a story written by John Baptiste Homer

(Moore, 1983).

Marys Peak is most probably named for the Marys River. The name

of Marys River was in use in 1846 when the area was settled and the

name appears in all the meets and bounds records of the Provisional

Lands Claims for the area. There is a plethora of versions of the

naming of the Marys River, although there are several that appear most

often in the literature. The first version has the river named by

Adam Wimple after his sister Mary. In another version, the Marys

River was named by Wayman St.Clair for Mary Lloyd, daughter of an

early settler. In a third version, the river was named by Joseph

Avery for Mary Stewart, a local settler (McArthur, 1896).
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Uses of Marys Peak

Munger (1980) mentions that early homesteaders used the peak as

summer range for livestock. Campbell (1975) also mentions the use of

the meadows for summer pasture.

Due to its proximity to populated areas, Marys Peak has always

been accessible to the public. Around the turn of the century, trips

were made to the meadows by taking horse-drawn wagons to Woods Creek

and then hiking to the summit via the Knights of Pythias cabin (Moore,

1983). Road construction by the C.C.C. and W.P.A. began in 1938 and

was finished in 1941. A picnic ground was built in 1941 and a

lookout-observatory was constructed in 1942. In 1958, the road was

extended to the summit by the Air Force to construct a radar station

that was never used. The construction of Forest Service Road 1244

began in 1968 and was completed in 1971. The upper parking lot,

comfort stations and water system were completed in 1975 (Munger,

1980).

Currently, Marys Peak summit is designated a Scenic-Botanical

Special Interest Area by the Siuslaw National Forest (Munger, 1980).

Recreation is the most popular use of the summit. The meadows and

rock garden provide areas for hiking, wildflower observation,

picnicking and photography. During the winter, the meadows are used

for cross-country skiing when snow depth permits. The summit also has

outstanding scenic value with views of the mid-Willamette Valley, the

Cascade Mountains, the Coast Range, and the Pacific Ocean. The

summit
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and two points along the west ridge are electronic sites and bear

microwave and radiowave relay stations and transmitters.

The largest single impact on the peak is the Annual Marys Peak

Trek sponsored by the Shriners in the meadow due west of the sumit

parking lot. Attendance ranges upwards to 10,000 people for the one

day event. The meadow is used as a parking lot and barbecue pits,

approach ramps, access roads, and a small earthen stage have also been

constructed.

Fire History

Accurate fire records for the Marys Peak vicinity, especially

prior to the twentieth century, do not exist. Most of the available

data indicate that large catastrophic fires periodically burned vast

tracts of land in the Coast Range. Fire scars from growth ring

studies of stumps indicate that much of the Coast Range was burned

frequently for at least 296 years, or since 1647 (Sprague and Hansen,

1946). On a trip to the Oregon coast in 1840, Hines (1852) recorded

in his journal the occurrence of a large fire in the Elk Mountain

vicinity which is approximately 40 km south of Marys Peak. The fire

was still burning strongly when he returned over a week later.

The work journals of early government land surveyors describe the

forests in T12S R7W as consisting of large volumes of downed,

fire-killed timber with very thick stands of reproductive growth of

fir, hemlock, cedar, yew, and maple (Osburn, Mercer, and Smith, 1865;

Henderson and Henderson, 1875). Many of the bearing trees used at

each section corner were described as burned or fire-killed.
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A fire that occurred sometime prior to the surveying of Marys Peak

apparently burned up the southwest slope and reached the meadows. The

survey party of Smith and Montgomery (1878) noted that the large

ravine on the southwest slope of the meadow in SEC 20, 29 consisted of

much fire-killed timber and coniferous reproduction. They also noted

that the fire had extended west along the western spur of the sumit

to its western most terminus. However, they did not mention any

evidence of fire in the meadows.

Morris (1934) estimated that during the period of 1845-1855

seven times as much land in western Oregon and western Washington

was deforested as in the previous decade. This resulted in the

abundance of 80- to 90-year-old trees that he found. Although this

deforestation roughly coincides with the period of settlement in

western Oregon, Morris concluded that natural and man-caused fires,

not removal of timber by settlers, accounted for the 80- to 90-year-

old stands he observed. His conclusion is supported by the large

number of catastrophic fires assigned to western Oregon during the

period of 1830-1855 (Sprague and Hansen, 1946).

There are no records that indicate whether or not these

catastrophic fires in the Coast Range were naturally-occurring fires

or man-caused fires. Certainly, the increase in timber harvesting in

the area added to the available fuel-load in the forests, but there

are no recorded instances of large fires that were caused by logging

practices of the settlers. Sprague and Hansen (1946), Douglas (1904),

Habeck (1961), and other authors have documented the practice of

setting fires by the Indians of the Willamette Valley. It is believed
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that this was done to reduce the shrub and tree cover and increase the

amount of available forage to attract deer and other game animals that

were an integral part of the food supply of the Indians. It is

possible that these fires could have burned into the Coast Range and

contributed to the large conflagrations there.

Although the advent of logging in the Coast Range may actually

have increased the frequency of fires there, since the late nineteenth

century, the frequency of the fires occurring in the Coast Range has

apparently decreased. This is probably a direct result of fire

suppression. Fires burned on the north slope of Marys Peak in 1908

and on the western part of the south slope in 1932 but neither fire

was reported to have reached the summit meadows (Merkie, 1951). The

1932 fire occurred in early October and began southwest of Marys Peak

near Yew Creek (Corvallis Gazette Times, 1932).

The largest fires in the Coast Range during the twentieth

century, the Tillamook Burns of the 1930's, did not reach the Marys

Peak area. Fire records of the Siuslaw National Forest indicate that

fires in 1929, 1936, and the early 1950's burned on the slopes of the

peak but apparently did not reach the summit meadows (Olsen, 1983;

Munger, 1983).
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VEGETATION DESCRIPTION/LITERATURE REVIEW

The available literature on grassy balds in the Coast Range of

Oregon is scant, due in large part to the restricted occurrence of

these habitats. The study and description of vegetation comunities

occurring in these grassy balds has received little attention, despite

their uniqueness, high recreational value, watershed value, and

potential electronic sites for microwave, radiowave, and radar

facilities.

Th term "grassy bald" is used in lieu of the term "meadow"

primarily to emphasize the difference between shrub-dominated meadows

and grass/herb-dominated meadows. Aldrich (1972) used the term

"grassy bald" to indicate "any grassy mountain summit or other

elevated area naturally bare of forest." The same definition for

grassy bald will be used here, although it will be used

interchangeably with grassy meadows.

Marys Peak lies within the Tsuga heterophylla Forest Zone

described by Franklin and Dyrness (1973), although climatically, it

may lie in the Abies amabilis Zone. This zone is characterized by

climax Tsuga heterophylla-Thuga plicata, and seral Pseudotsuga

menziesii, the latter primarily a result of burning and logging.

Grassy balds such as those on Marys Peak represent conspicuous

interruptions of an otherwise continuous forest vegetation and are

treated by Franklin and Dyrness (1973) as special types within the

Tsuga heterophylla Zone.
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Merkie (1951) analyzed the plant communities of Marys Peak to

test the application of several phytosociological concepts concerned

in the analysis and description of plant communities. Merkie

describes the grassy meadow vegetation, but he makes no attempt to

identify community types or associations. He describes the meadows as

dominated by Festuca idahoensis, Agrostis diegoensis, and Carex

calffornica with scattered amounts of Elyrnus glaucus, Phleum alpinum,

Danthonia californica, and Bromus carinatus. Pteridium aQuilinum and

Senecio triangularis form conspicuous patches in June and July. Other

species present include Lupinus albicaulis, Delphinium menziesii,

Anemone lyallii, Viola glabella, and Viola adunca. Merkle describes

the rock garden area as practically devoid of vegetation with large

clumps of Phlox douglasii and widely scattered Collinsia parviflora,

Phleum alpinum, Gilia capitata, Koeleria cristata, Lupinus lyallii,

and Lomatium martindalei.

The most detailed phytosociological study of grassy balds in the

Coast Range of Oregon is that by Aldrich (1972). From data collected

in grassy balds on Monmouth Peak, Grass Mountain, Prairie Peak, Roman

Nose Mountain, Tyee Mountain, and Saddle Mountain, Aldrich identifies

five community types. The Lomatium martindalei association consists

of low growing mosses, grasses, and herbaceous plants and is

characterized by thin, rocky soils, little ground cover, and an

absence of ferns. Important characteristic species include Lomatium

martindalei, Hypochaeris radicata, Aira praecox, Aira caryophyllea,

Lupinus lepidus, and Koeleria cristata. The Elymus glaucus

association is a bracken fern-dominated community and occurs on deep



soils. Important identifying species include Elymus glaucus, Bromus

carinatus, Galium aparine, Carex pachystachya, and Poa pratensis. The

Carex rossli subassociation is classified as a stable unit of the

Elymus glaucus association. It occurs on mounded ground surfaces and

deep soils and is dominated by Pteridium aguilinum. The Cynosurus

echinatus subassociation is classsified as a seral subunit of the

Elymus glaucus association. It occurs on flat, south-facing slopes,

is grass-dominated, and is characterized by ynosurus echinatus and

Bromus rigidus. The final conmiunity is the Viola adunca association

which may represent a phase of the Carex rossii subassociation. It is

found on southeast slopes with deep soil and is characterized by

Festuca rubra, Carex californica, Viola adunca, and Iris tenax.

The only other study dealing with the grassy meadow vegetation of

Marys Peak is a U.S. Forest Service report by Campbell (1975).

Campbell identifies two distinct vegetation types, a grass meadow on

thin to thick soils and a xerlc subalpine or sub-shrub vegetation on

rocky outcrops. Each vegetation type is divided into two coninunity

types.

According to Campbell, the grass meadow is composed of a Festuca

rubra community and a Senecio triangularis-ynius glaucus conmiunity.

The Festuca rubra coniiiunity is dominated by Festuca rubra and Carex

californica. Agrostis hallii, Danthonia californica, Melica subulata,

Melica spectabilis, and Elymus glaucus are also present and may be

locally dominant. Pteridium aguilinum and Lupinus albicaulis form an

overstory in some areas. Other important characteristic species
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include Achillea lanulosa, Lilium columbianum, Bromus carinatus, Viola

adunca, Viola glabella, and Sinilacina stellata.

The Senecio triangularis-Elymus glaucus community occurs along

the north edge of the summit meadow. It is dominated by Senecio

triangularis and Elymus gjaucus with a large number of sedges, lupine,

and forest border species. This community does not appear similar to

the Elymus glaucus association described by Aldrich (1972).

Campbell divides the xeric forb and sub-shrub vegetation into two

communities according to the type of rock on which the vegetation

occurs. Small outcroppings of blocky diabasic rocks support sub-shrub

woody perennials, e.g., Penstemon cardwellfi, Arctostaphylos uva-ursi,

Vaccinium sp., and Amelanchier alnifolia. This community type occurs

in small relatively isolated areas. On the southwest slope near the

summit, altered gabbro forms a sizable outcrop, the rock garden, and

supports xeric and subalpine species. The two most common species are

Lomatium martindalei and Phlox diffusa with lesser amounts of

Penstemon cardwellii, Eriogonum umbellatum, Lupinus lepidus,

Castilleja hispida, and Apocynum androsaemifolium.

Three studies have dealt with floristic descriptions of grassy

balds in the Coast Range. In a study of disjunct, xeric flora

occurring west of the Cascade crest, Detling (1953) identified eight

mountainous areas that represent relict islands of xeric flora within

an otherwise mesic region. However, with the exception of Marys Peak,

all eight of these relict islands are located along the west slope of

the Cascade Mountains. Detling (1954) also described the significant

disjunct flora of Saddle Mountain in the northern Coast Range.



Disjunct species that occur on Saddle Mountain and on Marys Peak

inlude Phlox diffusa, Allium crenulatum, and Silene douglasii.

Chambers (1973) compared the floristic relationships between Onion

Peak, a mountain in the northern Coast Range, and Saddle Mountain.

Species that occur on both mountains and also on Marys Peak include

Cerastium arvense, Phlox diffusa, Allium crenulatum, Penstemon

cardwellii, and Lomatium martindalei.

In a study of subalpine meadows of the Olympic Mountains in

Washigton, Kuramoto and Bliss (1970) describe eight community types,

one of which may have a related counterpart on Marys Peak. Their

mesic grass type community occurs between 1570 m and 1690 in on

south-southwest slopes that are relatively steep. Several of the

species, e.g., Phlox diffusa, Alliumcrenulatum, Lomatium martindalei.

and Danthonia californica, that occur in this community type also

occur on Marys Peak. Kuramoto and Bliss (1970) believe these species

represent remnants of a once widespread xeric flora during the hot,

dry post-glacial Hypsithermal Period, and subsequent cooling has

restricted and isolated this flora in ecological suitable habitats on

mountain tops.
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METHODS AND MATERIALS

Stand Selection and Location

Since the major intent of this study was to describe the

vegetation communities that compose the grassy bald of Marys Peak,

stands to be sampled were selected in a manner to meet this goal. In

early June of 1981, an initial reconnaissance was made of the study

area to familiarize myself with the vegetation patterns and species

composition in the grassy meadows and the surrounding ecotone. Using

a modified version of stand selection criteria of Daubenmire (1968),

I subjectively chose the stands based on the following criteria:

1. relative homogeneity of the vegetation within a stand;

2. relative homogeneity of habitat parameters within a stand;

3. relatively undisturbed vegetation within a stand;

4. stands large enough to accommodate a 40 m transect that

does not approach or cross the stand ecotones.

The first three criteria were easily satisfied. Homogeneity of

vegetation, i.e., species composition and cover, was primarily a

subjective decision based on the field reconnaissance. If a

particular vegetation type occurred over a wide range of habitat

parameters, e.g., slope, aspect, and/or elevation, stands were

selected in each of the various topographic positions. Stands were

not located in highly disturbed areas, e.g., trek meadow parking area,

near microwave relay towers, near road cuts or right-of-ways, and the

summit parking lot. In areas that receive heavy use but are not

highly disturbed, stands and transects were located to avoid the more
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as, e.g., trails. All stands were large

a 40 m transect except for one. This was

four small substands large enough to accommodate

data from these four substands were then pooled

one stand. Using these four criteria, I

be sampled (Figure 5).

Vegetation was sampled in the sumer of 1981. The sampling

scheme used is similar to that described by Daubenmire (1968). Except

for the one stand described previously, a 40 m transect was used in

each stand. Transects were located at the approximate center of each

stand. End stakes were used to mark the beginning of each transect,

and bearings from each end stake were made and recorded. Local

variations in microtopography, e.g., slumps, were avoided when

locating the transects. Along each transect, a 0.2 m x 0.5 m

microplot was placed at each 1 .0 m interval for a total of 40

microplots for each 40 m transect.

Within each microplot, the cover class of each vascular species

was estimated (Table 1). The cover classes are similar to those

presented by Daubenmire (1968). The only variation on his scheme is

the splitting of the 0% to 5% cover class into two classes. This was

done to lessen the effect that rare species might have on the data.

Within each microplot, cover class estimates were also made for

mosses, lichens, fungi, bare soil, rock, and litter (thatch). The
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Table 1. Cover classes used.

Cover Class Range of Cover (%) Midpoint of Range (%)

1 0- 1 0.5

1 1- 5 2.5

2 5- 25 15.0

3 25- 50 37.5

4 50- 75 62.5

5 75- 95 85.0

6 95 - 100 97.5
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cover values for mosses, lichens, and fungi represent all the species

of each type lumped together, resulting in one cover value for each.

The most phenologically advanced stands were sampled first to

insure that the phenological development of the vegetation at the time

of sampling was approximately equivalent from stand to stand.

Sociability of each species within each stand was measured.

Sociability expresses the relation of individuals to each other

(Daubenmire, 1968). Measurements were based on the three classes in

Table 2.

The depth of the thatch was measured in the same position in each

microplot along the transects. Readings were taken to the nearest

half centimeter. For each 40 m transect, the 40 thatch depth readings

were averaged to produce an average thatch depth value for the entire

stand.

In stands with high concentrations of Pteridium aguilinum, an

average height of this plant was calculated using a 1.5 m

reinforcement bar which was marked at centimeter intervals.

Measurements were rounded off to the nearest centimeter.

Environmental sampi ing

For each stand, two slope readings and two aspect readings were

made. Average values for slope and aspect for each stand were then

calculated. Using the average slope and aspect values, the average

annual potential insolation in thousands of langleys was determined

for each stand using the tables developed by Frank and Lee (1966).
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Table 2. Sociability classes and descriptions.

Sociability Class Description

Contagious Definite grouping and clustering of
individuals.

Random Slight tendency toward clustering or
grouping but without discernible
patterns.

Regular No grouping present; all individuals
of a given species are evenly spaced.
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Soil depth readings were made for each stand by driving a 1.5 m

reinforcement bar into the soil until striking rock or reaching a

depth of 1,0 m. An average soil depth value was calculated for each

stand.

Analyses

The two goals of the data analysis were to classify the stands

into comunities based on the species abundances within each stand and

to relate the occurrence of these communities within the meadows to

environmental parameters. To accomplish these goals, I used two

computer programs, TWINSPAN and DECORANA, from the Cornell Ecology

Program series developed by Hill (1979a and 1979b).

TWINSPAN (No-way INdicator SPecies ANalysis) was used to

classify the samples. TWINSPAN is a polythetic, divisive,

classification method. This program constructs an ordered two-way

classification matrix of samples and species based on species cover

values. The program first classifies the samples; it then uses this

classification to obtain a classification of the species according to

their ecological preferences. These two classifications are then used

together to generate the ordered two-way matrix. This program also

identifies diagnostic species at each of the divisions in the

classification scheme (Hill, 1979b).

The ordination program DECORANA (DEtrended CORrespondence

ANAlysis) was used to arrange the samples in ordination space. Many

ordination techniques tend to have the second and any subsequent axes

related to the first axis. In DECORANA, the first axis is calculated



using the two-way averaging iteration of reciprocal averaging until

the final solution is independent of the initial species scores.

Subsequent axes to the first are derived by the same iterative process

except that at the end of each iteration, a regression is taken of the

first axis so that the new species scores are uncorrelated with the

species scores of the first axis. This results in no systematic

relation of any kind between the first axis and any of the higher axes

(Hill, 1979a).

In the initial run with TWINSPAN, all 32 samples were used. From

the resultant ordered two-way matrix, related clusters of samples were

determined. The 32 samples were then ordinated using DECORANA, and

the output of the two programs were compared. Distinct clusters of

samples and outliers were determined from these two initial runs.

Removal of the outlier samples reduced the number of samples to 25.

I then made a second run with TWINSPAN and DECORANA to attempt a

further classification of the remaining 25 samples.

Although ordination techniques help sumarize community data,

ordinations leave interpretation of the environmental gradients

represented by the ordination axes to subsequent steps (Gauch, 1982).

To aid in this interpretation, I used SIPS (Statistical Interactive

Programming System) to correlate the environmental measurements,

thatch depth, and litter, rock and soil cover with the ordination axes

and with each other.



RESULTS AND DISCUSSION

General

4]

Within the meadows, a total of 80 species of vascular plants was

found (Appendix I). These 80 species represent 68 genera and 24

families. Only 13 of these species are considered introduced or

non-native (Fernald, 1950; Hitchcock and Cronquist, 1973). Only one

of these non-native species, Rumex acetosella, occurs with any

frequency or abundance, and it is nearly ubiquitous throughout the

meadows. The other non-native species occur sporadically throughout

the meadows, primarily in disturbed areas, roadsides, or on the large

weathered rock outcropping on the southwest side of the sumit. Seven

of the 80 species are annuals and primarily occur in the same habitats

as the introduced species. The 22 most constant species and the 22

most abundant species are presented in Appendices II and III,

respectively.

There is some disagreement between my species list and those of

previous studies of the meadows. Merkie (1951) calls the meadow

fescue Festuca idahoensis rather than Festuca rubra which was

identified by Campbell (1975) and myself. Campbell and Merkie also

refer to the strawberry found in the meadows as Fragaria cuneifolia

which is now Fragaria chiloensis (Hitchcock and Cronquist, 1973).

Fragaria chiloensis is the coastal species of strawberry and is not

found as far inland and as high in elevation as Marys Peak. All

specimens of strawberry that I identified were Fragaria virliniana, a

species normally found in meadows and open woods of the mountains.
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The data analysis of all 32 samples using NINSPAN is presented

in Table 3. The tabular output has the species arranged in the rows,

the plots in the columns. The species have been arranged such that

xeric species are clustered towards the bottom of the table and the

more mesic species towards the top. The samples have been arranged

such that those samples dominated by or with a greater proportion of

xeric species are grouped towards the right side of the table.

Essentially, by the end of the fifth level of division, any meaningful

clusters of sampleshad been formed. The six plant communities that I

have identified are coded.

The ordination of all 32 samples using DECORANA is presented in

Figure-6. The numbers along the two axes represent the species scores

that are calculated by the program and are unitless. The integrity

of the clusters from the TWINSPAN classification is maintained fairly

well in the ordination. There is some overlap of clusters, especially

with the dry phase and the forb phase of the Festuca rubra-Agrostis

diegoensis-Carex californica coninunity. The spread of the clusters

along the ordination axes is weak, due primarily to the extreme

outliers.

Removal of the seven outlier and extreme samples from the data

set left the 25 samples representing the Festuca rubra-Agrostis

diegoensis-Carex californica community. TWINSPAN classification

output of this community is presented in Table 4. The phases

identified in the 32 sample classification remain intact and are

formed in the first two levels of division. Dry site species again

occur in the bottom half of the table. Samples with low diversity are

grouped towards the right of the table.
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Table 3. TWINSPAN results for the 32 samples 
of Marys Peak meadows. 
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Table 4. TWINSPAN results of the Festuca rubra -
Agrostis diegoensis - Carex californica community.
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DECORANA ordination of the Festuca rubra-Agrostis

diegoensis-Carex californica community is presented in Figure 7.

Cluster integrity is maintained and cluster overlap is decreased.

Although the spread of clusters along the ordination axes is improved,

there is not a sharp division between the three clusters. This is

probably a reflection of the gradual response of the vegetation to the

environmental gradients represented by the axes.

Based on the TWINSPAN and DECORANA analyses, I have identified

four plant comunities. Within the Festuca rubra-Agrostis

diegoensis-Carex californica community, I have identified three

phases. The phase status is used where the presence or absence of a

few plant species is regularly associated with some minor

environmental variation (Daubenmire, 1968). The phase status also

reflects the arbitrary community descriptions due to the wide

distribution of a number of plant species, often the most abundant

ones, throughout the meadows. However, the plant comunities and

phases presented do support field observations. An ordination of the

29 samples included in the final community designations is presented

in Figure 8. The plant communities that I have identified are:

1. Festuca rubra-Agrostis diegoensis-Carex californica Community

a. Dry Phase

b. Forb Phase

c. Disturbed Phase

2. Senecio triangularis Community

3. Iris tenax Community

4. Xerophytic Rock Garden Community



200

160

120

80

40

20 40 60 80 100 120 140 160 JJ5U

Figure 7. DECORANA ordination of the 25 stands composing the Festuca rubra -
Agrostis diegoensis - Carex californica community.



209

201

180

160

139

119

98

78

57

37

16

30 62 95 128 161 193 226 259 292 324 357

Figure 8. DECORANA ordination of the 29 stands included in the final community designations

for Marys Peak meadows.



37

The naming of the communities and phases is descriptive in nature.

Where possible, I have used the names of the dominant species. In

some cases, the naming indicates general vegetation structure or

ecological preferences of the plants.

A map of the communities and phases is presented in Figure 9.

Delineation of the communities is somewhat arbitrary due to the

gradual response of the vegetation to environmental influences.

However, the map is a good approximation of the distribution of the

plant communities throughout the meadows. The three phases of the

Festuca rubra-Agrostis diegoensis-Carex californica community cover

the majority of the meadows. The other three communities are

restricted in occurrence.

Festuca rubra-Agrostis diegoensis-Carex californica Community

This community is the most extensive, covering 46 of the 53

hectares of meadow vegetation. It occurs on a variety of slopes and

aspects with moderate to deep soils. The vegetation is two-layered

with an overstory of grasses, tall sedges, and a few tall forbs and an

understory of low-growing forbs, grasses, and sedges. The overstory

is dominated by alternating mixtures of Festuca rubra, Agrostis

diegoensis, and Carex californica in what Campbell (1975) terms the

meadow mosaic. In many areas on the west slope of the main sumit,

Pteridium aquilinum dominates. Other important overstory components

are Elymus glaucus and Lupinus albicaulis. The only ubiquitous

species in the understory is Rumex acetosella. Other abundant
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species are Achillea millefolium, Arenaria macrophylla, Anemone

lyallii, Cerastium arvense, Smilacina stellata, and Viola glabella.

Three phases of this community are recognized. The first is the dry

phase, a species-poor phase of the drier, more exposed slopes. This

phase generally has a very low forb component. The second phase is

the forb phase, a species-rich phase with a high forb component and

often dominated by Pteridium aguilinum. The third phase is the

disturbed phase, a less robust combination of the first two phases.

It occurs in easily accessible areas and is maintained in a seral

state by continual disturbance.

Dry Phase--The dry phase is a species-poor phase of the Festuca

rubra-Agrostis diegoensis-Carex californica community. This phase

occurs on the drier, exposed sites on the southwest, south and

southeast slopes of the main summit, east summit, saddle meadow, and

tower meadow. Slopes are steep, generally 30% to 40%. Soil depth

ranges from 29 cm to 70 cm. Average annual insolation is 265

thousands of langleys. Interfingering and the two-layered structure

of the vegetation result in an average cover value of 140%.

The overstory of this phase is composed of varying mixtures of

Festuca rubra, Agrostis diegoensis, and Carex californica, resulting

in a patchy appearance of the vegetation (Figure 10). Festuca rubra

and Agrostis diegoensis dominate this phase, averaging 40% and 28%

cover, respectively (Figure 11). These two grasses are strongly

bunching in growth form in this phase, especially on the steeper

slopes (Figure 12). In slumps and drainages, Carex californica tends

to dominate and average cover is 24%. Lupinus albicaulis is usually
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Figure 10. Festuca rubra, Agrostis diegoensis, Carex californica,

and Rumex acetosella mixture of dry phase on the southwest slope

of the main summit.

Figure 11. Festuca rubra-Agrostis diegoensis mixture of dry

phase on the south slope of the main summit.
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characteristic of this phase and averages 16% cover. Elymus glaucus

occurs as scattered individuals but is locally abundant on the south

slope of the main sumit near the rock garden. Although highly

variable due to the strong bunching of the grasses, the average thatch

depth is 4.6 cm which is the deepest for any coninunity (Figure 13).

Where the thatch depth decreases, Elymus glaucus and Rumex acetosella

increase. The overstory vegetation tends to be robust, averaging

1.0 m in height.

The herbaceous understory is poorly represented in this phase.

Rumex acetosella forms large patches and averages 18% cover.

Cerastium arvense occurs in several large patches on the lower end of

the southwest slope of the main summit. Other herbaceous species

include Achillea inillefolium, Anemone lyallii, and Arenaria

macrophylla. On the steep, southwest face of the east summit meadow,

patches of bare mineral soil support clumps of Penstemon cardwellii.

The strong bunching and robust nature of the grasses has resulted

in a relatively deep thatch layer in this phase. En some areas, the

bunches are so well-developed that mineral soil is exposed between the

bunches. This results in a very hummocky surface and provides bare

soil for root establishment of germinating seeds. Center die-out, a

sign of very old stands, is missing.

The ecotone between this phase and the forb phase is

characterized by increasing cover of Pteridium aguilinum and by a

decrease in the cover of the three dominants (Figure 14). Festuca

rubra and Agrostis diegoensis lose the strong bunching habit and

become more rhizomatous in nature. The increase in cover of
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Figure 13. Broken thatch of dry phase.

Figure 14. Ecotone between dry phase and forb phase of the west
slope (Stand 18AB).
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Pteridium aguilinum and decrease in thatch depth across the ecotone

also foster an increase in the herbaceous understory component.

The occurrence of the dry phase appears related to the dry and

exposed conditions of the steep, south slopes. Rapid runoff of

precipitation, exposure to strong prevailing southwest winds, snow

transfer, and high insolation create dry conditions on these sites,

especially during the growing season. These conditions foster

well-established, deeply rooted vegetation, partially accounting for

the depauperate herbaceous understory. The deep thatch layer may

prevent seedling establishment by precluding roots from reaching the

soil before the dry suniner periods, thus preventing development of the

herbaceous understory.

The dry phase receives very little human use, primarily due to

the steep slopes and inaccessible locations where it occurs. Soil

erosion can be a problem in areas where the thatch layer is absent,

especially on the steeper slopes. On the steep southeast face of the

east sumit meadow, the pocket gopher, Thomomyes monticola, has

excavated a number of burrows. The bare mineral soil around the

burrows supports mats of Penstemon cardwellii.

Forb Phase--The forb phase is a species-rich stage of the Festuca

rubra-Agrostis diegoensis-Carex californica community. This phase

occurs primarily on the west slope of the main summit and the south-

east end of the trek meadow. Smaller areas also occur on the east

slope of the east sumit and the southeast slope of the middle meadow.

On the west slope of the main summit, this phase occupies sites that

have a water regime intermediate between the dry phase (and
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xeric rock garden) on the south slopes and the more mesic Seneclo

triangularis coninunity on the north slope. Slopes are generally

between 20% and 30%. Soil depth ranges from 41 cm near the sumit to

82 cm in the trek meadow and averages 60 cm for the entire phase.

Thatch depth is moderate and averages 3.8 cm. The vegetation is often

extremely dense with two distinct layers, resulting in an average

vegetation cover of 173%.

Festuca rubra, Carex californica, and Agrostis diegoensis compose

the bulk of the grass-sedge component of the overstory, with average

cover values of 41%, 29%, and 11%, respectively. Alternating mixtures

of these three species, along with Pteridium aguilinum, impart a

patchy appearance to the vegetation (Figures 15 and 16). Surface soil

slumps foster a dominance of Carex californica and Carex rossii and a

decrease in the grass component. Elymus glaucus is locally abundant

on the east slope of the east sumit and on portions of the lower end

of the west slope of the main suninit (Figure 17). However, it is a

minor part of the vegetation and averages only 5.5% cover for the

entire phase. Other grasses present include Bromus carinatus,

Danthonia californica, Melica subulata, and Poa pratensis.

The most notable feature of the overstory vegetation is the

dominance of Pteridium aguilinum in many areas (Figure 18). It forms

extensive patches, especially on the lower west slope of the main

summit. The Pteridium aguilinum overstory generally averages 0.75 m

to 1.25 m in height but, on the lower west slope, averages 1.35 m to

1.50 m (Figure 19). An increase in coverage of Pteridium aguilinum



46

Figure 15. Forb phase of upper west slope with a light cover of

Pteridium aguilinum.

Figure 16. Forb phase of lower northwest slope of the main summit

with patchy cover of Pteridium aguilinum.
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Figure 17. East toe slope of east summit with locally dominant

Elymus glaucus (Stand 23A).

Figure 18. Forb phase of lower west slope with 100% cover of

Pteridium uilinum (Stand 19A).
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generally fosters a decrease in the grass/sedge component and an

increase in the herbaceous understory.

The understory is characteristically well-developed with an

abundance of species. Viola glabella and Smilacina stellata are

abundant in this phase, averaging 17% and 11% cover, respectively. On

the upper slopes of the trek meadow and the east summit meadow,

Smilacina stellata forms numerous patches that are highly visible in

the late spring until they are overgrown by grasses, sedges, and

bracken (Figures 20 and 2].). The vegetation within these patches is

quite diverse and includes a high moss component with an average cover

of 18%. Rumex acetosella is abundant in this phase and has an average

cover value of 12% (Figure 22). Other species include Achfllea

millefolium, Arenaria macrophylla, Anemone lyallii, Cerastium arvense,

Lilium columbianurn, and Luzula campestris. Near the bottom of the

west summit slope and on the southeast slope of the middle meadow,

Rubus ursinus dominates the understory of the Pteridium aguilinum

patches with lesser amounts of Fragaria virginiana present.

Festuca rubra and Agrostis diegoensis exhibit a much weaker

tendency to bunch in this phase. However, near the ecotone with the

dry phase and near the main summit, both species tend to form more

well-developed bunches. Elymus glaucus is the only grass that

consistently forms tight, robust bunches in this phase. This bunching

creates an uneven thatch surface wherever Eljmus glaucus is abundant.

The occurrence of this phase appears related to the presence of

mesic conditions later in the growing season. Sites where this phase
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Figure 20. Smilacina stellata patches of upper trek meadow

(Stand 4ABCD).

Figure 21. Smilacina stellata patch below the east summit viewpoint.
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Figure 22. Rurnex acetosella patch within the farb phase.
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occur are more protected from the strong south-southwest winds than

sites occupied by the dry phase. With the exception of an area on the

north slope of the main summit, this phase does not occur on north or

northwest slopes where snow accumulation tends to be the deepest.

Decreased wind velocity, moderate slopes, increased snow accumulation,

and lower insolation promote mesic conditions well into the summer

months. In addition, the decrease in thatch accumulation and the

increase in overstory cover, especially that of Pteridium aguilinum,

create conditions more favorable for establishment and maintenance of

the herbaceous understory.

Inaccessibility of many of the sites and the thick stands of

Pteridium aguilinum discourage much use of this phase by humans. In

many areas of the west sumit slope and the upper trek meadow, soil

slumps have formed. These support a mixture of Carex and herbs. On

the north side of the main summit, a series of small slumps support a

sparse vegetation that includes three species found no where else in

the meadows, Lycopodium clavatum, Hieracium albiflorum, and Epilobium

angustifolium, and two rock garden species, Lupinus lepidus and

Senecio integerrimus (Figures 23 and 24). Ant mounds are numerous in

the trek meadow. An extensive colony of Aplodontia rufa, mountain

beaver, exists in the tall Pteridiuni aguilinum-Rubus ursinus patch on

the lower west slope of the main summit. The vegetation around many

of the burrow openings is regularly cut down by these rodents. The

bare mineral soil from the burrows may provide open areas for tree

invasion into the meadow. Several individuals of small Pseudotsuga

menziesii and Abies procera are present in this area.



Figure 23. Summit slumps of north slope with invasive Abies procera

and Pseudotsuga menziesii (Stand 22AB).
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The only similar community previously described is the Viola

adunca association on Grass Mountain (Aldrich, 1972). This

association is dominated by Festuca rubra and Carex californica with

an understory dominated by Viola adunca and Iris tenax. Aldrich

hesitates to give this association community status which may be

because it was limited to Grass Mountain. However, the species

composition of this association is similar to the forb phase and may

represent equivalent comunity types.

Disturbed Phase--The disturbed phase is a less robust, seral

stage that represents a combination of the dry and forb phases. This

phase occurs in the highly accessible portions of the trek meadow, the

east summit meadow, the main summit, and the flats of the middle

meadow. It occurs on a variety of aspects with flat to gentle slopes

of 0% to 22%. Soil depth tends to be shallow, averaging 41 cm.

The reduced stature of the vegetation, the rhizomatous nature of

the grasses, the reduced forb component, and the visible scars of

trails and roads suggest the disturbed, seral nature of this

vegetation. Average cover for this phase is 140%. Thatch depth is

the lowest of the three phases, averaging 3.0 cm. Because of the

rhizomatous nature of the dominant grasses and sedges, the vegetation

is not as patchy in appearance as the other two phases. Festuca rubra

and Carex californica still dominate the overstory, averaging 59% and

23% cover, respectively. Carex californica may dominate the less

disturbed areas (Figure 25). However, it decreases or is absent in

the more disturbed areas, e.g., the middle meadow. Agrostis

diegoensis is much reduced in abundance, averaging 6% cover.
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Figure 25. Dominant Carex californica and 40 in transect

of disturbed phase (Stand 2A).
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In many areas, especially on the east slope of the main summit,

Danthonia califorriica is abundant (Figure 26). This grass averages

18% cover throughout this phase. Minor amounts of Bromus carinatus

are present, especially in disturbed areas and along the road margins.

Carex rossii is also present and averages 6% cover. Average height of

the overstory is 0.45 m to 0.75 in.

Although varied in species composition, the forb component is

reduced in importance. Most noticeably absent is Pteridium aguilinum

which is only well-developed along the forest margin of the trek

meadow and forb phase ecotone in the middle meadow (Figure 27). Rumex

acetosella is present in all areas and averages 9% cover. It

increases in the more disturbed areas, especially in the trek meadow.

Lilium columbianum is moderately abundant in the trek meadow and the

main sumit. Viola adunca is quite abundant in the middle meadow, the

trek meadow, and the east sumit, but is conspicuously absent from the

main summit. Other species present in minor amounts include Anemone

lyallii, Arenaria macrophylla, Achillea millefolium, and Cerastium

arvense. Scattered clumps of Senecio triangularis and small scattered

patches of Smilacina stellata and Viola glabella occur on the north

slope of the east summit (Figure 28). Although similar to the Senecio

triangularis community in topography and species composition, heavy

usage of this area maintains this vegetation in a seral state.

Physical evidence of the disturbed nature of these sites is

readily apparent. Deeply rutted trails lead from the parking lot to

the east summit and from the east sumit to the main summit. A road

bisects the east summit and trek meadow and leads to the main summit.
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Figure 26. Danthonia californica dominated east slope of main summit.

Note abundant Lilium columbianum (Stand 12AB).

Figure 27. Pteridium aguilinum along forest margin of disturbed phase

in the middle meadow (Stand 9A).
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A road also traverses the middle meadow and leads to the microwave

relay station at the west end of the meadow (Figure 29). The trek

meadow is the most disturbed area. Access roads that lead to a

barbecue pit and an earthen stage run from the parking lot to the

campground at the west end of the meadow (Figure 30). The barbecue

pit area and part of the parking area in the meadow is mowed each year

prior to the Shriners' Marys Peak Trek (Figure 31). The tire tracks

of the parking area and access ramps are conspicuously covered by a

thin, rhizomatous mixture of Festuca rubra and Rumex acetosella.

Except for the ant nests along the east-west access road, human

activity constitutes the primary disturbance in the trek meadow.

Senecio triangularis Community

This community is found along the forest edge on the north slope

of the main summit. It extends along the forest margin from the

northeast corner of the summit to about three quarters of the way

downslope. At its widest, this community is several hundred meters

across. At the upper and lower termini, it narrows considerably,

eventually grading into a forest-meadow ecotone. Because of its

northerly aspect and 30% slope, this community has the lowest

insolation value of all communities. The soils are unstable and

average 60 cm in depth. Solifluction has resulted in numerous small

soil slumps and a relatively large slump about midsiope along the

forest edge.

The overriding influence on the vegetation appears to be the

mesic conditions resulting from the position of this community on the



Figure 29. Middle meadow (right) and the saddle meadow from the main

summit. Note the building and access road across the middle meadow.

Figure 30. Trek meadow showing access road and the barbecue pit.
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Figure 31. Mowing of the trek meadow prior to the Marys Peak Trek.
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leeward slope. Wind transfer of snow to this side of the summit

results in greater accumulations of snow in the winter months.

Because of the north aspect, the snowpack melts slower and lasts until

late spring, long after the snow has melted from the surrounding

meadow (Figure 32). In the summer, protection from the dessicating

south-southwest winds decreases evaporational losses. Although thatch

depth is highly variable and only averages 3.3 cm, the thatch cover is

continuous and helps reduce evaporational losses. Together, these

factors help maintain the relatively mesic conditions within this

community well into the summer months.

The vegetation is a mixture of meadow species and plant species

normally associated with the bordering Abies procera forest. The

vegetation is extremely thick and is essentially two-layered with an

overstory of Senecio triangularis, tall grasses, and sedges, and with

an understory dominated by low-growing, rhizomatous forbs (Figures 33

and 34). Average cover for this comunity is 190%. Many of the

grasses, sedges, and tall herbs, e.g., Senecio triangularis and

Lupinus albicaulis, have a strongly bunching growth form, especially

towards the upper end of the slope. Accumulation of dead plant matter

from these bunches imparts a hummocky quality to the soil surface.

Although strongly patchy in occurrence, Senecio triangularis

dominates the overstory vegetation and averages 40% cover. This

species is normally associated with streambanks and small openings in

the forest. Where Senecio triangularis decreases, a combination of

Festuca rubra, Agrostis diegoensis, and Carex californica dominates.

These species average 21%, 13%, and 11% cover, respectively. Carex
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Figure 32. West slope of main summit from the saddle meadow. Note the

persistent snowpack on the north slope.

Figure 33. Cerastium arvense patches within the Seneclo triangularis

community.
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californica tends to be locally dominant in slumps. Bromus carinatus

is widely distributed and averages 18% cover. Elymus glaucus is

locally abundant in a small area near the sumit but is only a minor

component of the vegetation as a whole (Figure 35). Together,

Achillea millefolium and Lupinus albicaulis average 20% cover but

occur as scattered individuals.

The understory is extremely patchy in structure and is dominated

by two species. Cerastium arvense forms distinct patches on the lower

slopes while Smilacina stellata patches tend to dominate the upper

slopes. Together, they average 36% cover. These two species tend to

finish vegetative growth and flower prior to being overtopped by the

taller vegetation. When viewed at a distance, the Cerastium stands

out as white patches and the Smilacina as green patches (Figure 36).

Viola glabella is ubiquitous throughout the understory, as are Anemone

lyallil and Arenaria tnacrophylla. Rumex acetosella, which is

ubiquitous throughout the entire meadows, is virtually absent from

this comunity. Dicentra formosa, a species normally associated with

the moist forest, was present on large, peaty humocks in several

microplots.

Invasion of this association by Abies procera has occurred in

several areas. Several large trees occur on the large soil slump in

the middle of the slope. Although tree invasion is apparently

occurring along the forest ecotone, I failed to find any Abies procera

seedlings in any of the microplots.

The ecotone between the Senecio triangularis community and the

forb phase of the Festuca rubra-Agrostis diegoensis-Carex californica



Figure 35. Locally dominant Elymus glaucus near the main summit.

Figure 36. Neadow vegetation of west slope as seen from the middle

meadow. Note the white patches of Cerastium arvense and reddish-

orange patches of Rumex acetosella.
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community is quite distinct, especially on the upper slopes. The

controlling factor between the two communities is a decrease in the

mesic conditions and an increase in exposure in the forb phase as

compared to the Senecio triangularis comunity. The Senecio

triangularis overstory is replaced by a combination of Festuca rubra,

Agrostis diegoensis, and Carex californica on the upper part of the

slope, and by a loose overstory of Pteridium aquilinum on the lower

slope. Danthonia californica, a species absent in the Senecio

triangularis community, occurs increasingly as the overstory opens up.

The Cerastium arvense patches are replaced by Smilacina stellata and

Rumex acetosella, and, to a lesser extent, by Arenaria macrophylla.

Due to its inaccessibility, this community receives very little

human use. Biotic disturbance is limited to nest building by ants and

several burrows of the pocket gopher, Thomomyes monticola. Neither

activity appears to greatly affect the vegetation. The only other

disturbance is solifluction and subsequent slump formation. The

invasion of this community by Abies procera is apparently related to

some form of disturbance and a subsequent opening up of the vegetation

overstory and thatch. The problem of meadow invasion by Abies procera

is currently being examined (Magee, 1984).

The only mention of this community in the literature is by

Campbell (1975). Campbell says very little about this comunity but

does include Elymus glaucus as a codominant with Senecio triangularis.

This may be a reflection of Campbell's cursory examination of the

vegetation of this area. Although I found Elymus glaucus locally



abundant in this community near the summit, it was only a minor

component of the vegetation of this comunity as a whole.

Iris tenax Comunity

This community is restricted to a small area within the dry phase

of the Festuca rubra-Agrostis diegoensis-Carex californica community

of the saddle meadow. It extends from near the forest edge on the

north side of the meadow to the level area in the middle of the meadow

(Figure 37). The boundaries of this community are quite sharp and

tend to follow the southwest to west facing arm of the slope to the

middle of this meadow. The slope averages from 2O to near level at

the bottom. The soils are the deepest found anywhere in the meadows,

averaging 82.5 cm in depth.

The vegetation is quite distinct from that of the surrounding

grassy meadow. Whereas the surrounding vegetation is species poor,

the Iris tenax community is extremely species rich. Of the 80 species

that I identified on Marys Peak, 30 of these are found within this

community. All species found in the adjacent meadows are also found

within this community but their abundance is greatly reduced. The

vegetation is essentially divided into two layers, an overstory of

grasses, sedges, and tall herbs and an understory of low-growing

herbs. The layering and interfingering of the vegetation results in

an average cover value of about 165%.

Although occurring only infrequently in a few other parts of the

meadow, Iris tenax dominates the vegetation of this comunity with an

average cover value of 51% (Figure 38). When in flower and viewed
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from the opposite slope, the Iris tenax imparts a swath of

bluish-purple color to the slope. Festuca rubra and Carex californica

are scattered throughout this community and average 16% and 13% cover,

respectively. Bromus carinatus occurs on the slopes and averages 2%

cover while Agrostis diegoensis occurs on the level saddle and

averages 7% cover. Lesser amounts of Elymus glaucus, Melica subulata,

Danthonia californica, Carex rossii, Carex fracta, and Luzula

campestris occur as scattered individuals. Although abundant in the

surrounding vegetation, especially near the forest-meadow ecotone,

Pteridium aguilinum is only a minor component of this comunity.

The dominant species of the herbaceous understory is Fragaria

virginiana with an average cover of 25%. Smilacina stellata averages

11% cover within this community but does not extend into the

surrounding meadow vegetation. Other abundant species in the

understory include Viola adunca, Cerastium arvense, Anemone lyallii,

Syntheris reniformis, Arenaria macrophylla, and Rumex acetosella.

Along the forest margin on the northeast side of the saddle

meadow, the scars of an old dirt road run from F.S. Road 1244 to the

tower in the southwest corner of the middle meadow. Species

associated with disturbance, e.g., Danthonia californica, Rumex

acetosella, Cirsium hallii, and Rubus ursinus, characterize the

disturbed portion of the slope. The Iris tenax community lies on the

leeward side of the southwest arm of this slope and is partially

protected from the south-southwest winds. As a result, this community

tends to accumulate snow to a greater depth than the surrounding

meadow (Figure 39). Increased water from snowmelt and precipitation
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runoff from the old road and disturbed area have accumulated soil in

this depression and provide an adequate amount of water to support

the vegetation of this community. It appears that increased water

availability accounts for this species-rich collection of vegetation

within an otherwise species-poor meadow of grasses arid sedges.

Although situated only several meters south of F.S. Road 1244,

the Iris tenax community appears to receive very little human

disturbance at the present time. The only biotic disturbance apparent

is a series of ant hills within this community. The ants mow some of

the vegetation for nest building material but have no apparent effects

on the vegetation patterns.

The only other area where I found Iris tenax was opposite the

trek meadow in a small grassy glade on the north side of F.S. Road

1244. Because of its position on the north side of the peak, snow

tends to be deep here. However, I did not sample this site because

of its highly disturbed nature.

The only mention of Iris tenax in Coast Range balds is by

Aldrich (1972) in his Viola adunca association. This association

is dominated by Festuca rubra and Carex californica with Iris tenax

as a dominant in the understory. However, Festuca rubra and

Carex californica do not dominate the Iris tenax community. It

appears that the Viola adunca association of Aldrich is more similar

to the forb phase of the Festuca rubra-Agrostis diegoensis-Carex

californica community.



Xerophytic Rock Garden Community

In terms of vegetation and habitat characteristics, the

xerophytic rock garden community is the most unique and easily

identifiable comunity in the meadows. It occurs on a large

outcropping of highly weathered gabbro rock on the south-southwest

slope below the main sumit. The elevation ranges from 1200 m near

the summit to 1100 m just above the forest edge. The slope ranges

from 5% to 50% and averages 34% for the entire community. Scattered

large rock outcroppings are present and are especially prominent

towards the lower end of the slope. Several of these outcroppings

form small but sheer rock faces.

Soils are characteristically skeletal in development, if they are

present at all. Campbell (1975) calls these soils a Kilchie rocky

loam. Erosion potential is extremely high. Water runoff from

rainfall and snowmelt has eroded the upper slopes of the rock garden

to coarse soil particles, gravel, and rock (Figures 40 and 41). This

erosion has moved mineral soil downslope so that soil depth gradually

increases, especially in pockets where the colluvium has accumulated.

The vegetation of this community reflects the xeric nature of the

habitat. Vegetation cover is highly variable, ranging from 0% to 70%

or more in areas dominated by mats of Penstemon cardwellii or Phlox

diffusa. Average cover for the entire community is 60%. Cover values

are affected by season and tend to be highest during late spring.

Litter accumulation is minimal and is restricted to coarse litter

under the mat-forming perennials.
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Figure 40. Upper portion of rock garden with clumps of
Penstemon cardwellii (Stand 5ABCD).

Figure 41. Lupinus lepidus and gravelly soil surface of rock garden.
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Phlox diffusa, Lomatium martindalei, and Penstemon cardwellii are

the three most abundant species, averaging 16%, 15%, and 12% cover,

respectively. Phlox diffusa and Penstemon cardwellii form low,

compact mats, especially on the rocky south slope (Figure 42).

Lomatium martindalei is scattered in the bare, gravelly soils. The

grass-sedge component of the meadow is poorly represented in this

community. Minor amounts of Koeleria cristata, Aira praecox. Aira

caryophyllea, and depauperate forms of Festuca rubra and Carex rossii

are scattered throughout the rock garden. Other characteristic

species include Allium crenulatum, Gilia capitata, Erysimum asperum,

Lithophragma parviflora, Silene douglasil, Castihleja hispida, and

Lupinus lepidus. Although not present in any microplots, Apocynum

androsaemifolium is often present in rocky cracks and crevices.

Thirteen of the twenty plant species identified in this community are

restricted to the rock garden.

Life strategies of the plant species are adapted to the xeric

conditions created by the shallow, rocky soils and southwest exposure.

Many species begin to bloom in early April, with the flowering

reaching its zenith in May and dropping sharply in June, thus avoiding

the dry summer months. Annuals are known for avoiding soil drouth by

maturing prior to the drying out of the soil (Daubenmire, 1974). Five

of the seven annual plant species that I identified in the study area

are restricted to the rock garden. Strategies of the perennial

species to survive the drouth conditions include bulbs (Allium

crenulatum), woody based plants with deep-seated rootstocks (Penstemon

cardwellii and Phlox diffusa), tuberous-thickened taproots (Lomatium



- .L 'V.

.y

&4
4.

*
'.

:,

*ft,; a

'.t. , .

* 1%
I..\ ; p;4 :

1

tZ';
-

''
' P



77

martindalel), or deep-seated root systems (Lupinus lepidus, Koeleria

cristata, and Erysimum asperum).

The rock garden area is of considerable ecological interest

because of the disjunct nature of much of the flora. The special

environmental conditions present on the sumit of Marys Peak have

produced a unique habitat that is very different from the surrounding

area. However, the habitat is similar to that of areas where the

disjunct species are usually found (Detling, 1953).

Three types of disjuncts are found. High altitude plant species,

e.g., Allium crenulatum, Erysimum asperum, Lomatium martindalei,

Penstemon cardwellii, Phlox diffusa, and Silene douglasii, are

normally found in the Cascade Mountains or high peaks west of the

Cascade crest (Detling, 1954; Chambers, 1973; Kuramoto and Bliss,

1970). Disjunct plant species whose normal range is east of the

Cascade crest include Koeleria cristata and Lupinus lepidus. Thirdly,

plant species normally associated with the drier Willamette Valley are

found in the rock garden including Draba verna, Erysimum asperum, and

Gflia capitata (Figure 43).

The ecotone between the rock garden comunity and the meadow

vegetation on the west slope is quite distinct (Figure 44). This

ecotone is primarily an effect of increased soil depth. Soil depth in

the adjacent meadow averages 65 cm. The plant species unique to the

rock garden abruptly disappear and Festuca rubra, Agrostis diegoensis,

Carex californica, and Rumex acetosella dominate the vegetation.

On the south slope of the sumit, the ecotone between the rock

garden and the adjacent meadow is much more gradual. The soil depth
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Figure 43. Erysimum asperum, Gilia capitata, and
Koeleria cristata of the rock garden.
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of the adjacent meadow is shallower than that of the west slope,

averaging 48 cm. The percent cover of bare soil and rock is also

higher within this ecotone. This ecotone is characterized by Festuca

rubra, Lupinus albicaulis, Achillea millefolium, Apocynum

andrdsaemifolium, and Phlox diffusa (Figure 45).

Plot 1OAB represents a transitional zone between the rock garden

and the Acer circinatum shrubfield below the rock garden. The slope

is steep, averaging 45%. Although rock outcroppings decrease in size

and occurrence, the percent cover of bare soil and rock still averages

36%. This transition supports a mixture of meadow, rock garden, and

shrubfield species. Festuca rubra, Agrostis diegoensis, and Rumex

acetosella are abundant in the deeper soils. Rock outcrops and

shallow soils support Rubus ursinus, Amelanchier alnifolia, and

Berberis nervosa. The shrubfield edge is abrupt with large amounts of

Acer circinatum and Holodiscus discolor.

The xerophytic rock garden comunity seems to represent a small

scale edaphic/topographic climax. Ridge sumits often support

relatively xerophytic climaxes owing to excessive drainage, exposure

to drying winds, and thin soils (Daubenmire, 1968). Marys Peak seems

no exception. The shallow rocky soils, the rock outcrops, the steep

slopes, and the low vegetation cover combine to increase runoff from

rain and snowmelt, contributing to the xeric nature of this habitat.

Wind transfer of snow can also play a large role in this type of

community (Franklin and Dyrness, 1973). The prevailing southwest

winds tend to remove the snow from the south-southwest slope of the

summit and deposit it on the leeward side of the peak. This has two



Figure 45. Rock garden - south slope meadow ecotone.



effects. First, the reduced snow cover results in less water added to

the soil via snowmelt. The southerly exposure also causes the

remaining snowpack to melt earlier and more rapidly. Secondly,

removal of the snow cover exposes the soil to freezing temperatures

and subsequent frost heaving which promotes soil erosion and can be

injurious to perennial root or stem structures (Daubenmire, 1974).

The southwest exposure also results in a high insolation value which

contributes to increased evapotranspirational losses. These factors

all contribute to the xeric moisture regime of this community. The

local conditions are similar to those east of the Cascade Mountains or

on higher peaks west of the Cascade Mountains.

Previous descriptions of the rock garden by Merkle (1951) and

Campbell (1975) are quite similar to mine. However, Merkie fails to

mention Allium crenulatum, Penstemon cardwellii, and Castilleja

hispida. This discrepancy probably exists because Merkle sampled the

entire grassy bald with only 50 one-meter-square plots, none of which

were located in the rock garden. Campbell mentions Eriogonum

umbellatum which I did not find.

The only description of a similar community existing on the

Coast Range balds is by Aldrich (1972). His Lomatium martindalei

association found on Monmouth Peak, Prairie Peak, and Roman Nose

Mountain is somewhat similar in species composition. However, his

dominant species, Hypochaeris radicata, is totally absent in the

meadows of Marys Peak. Also, the average vegetation cover in

Aldrich's plots was 94%. Ecologically, the sites differ from the rock

garden. Aldrich's plots average 17.8 cm in soil depth, with 63% of



the surface area level and a western exposure. These factors possibly

account for the differences in vegetation, and the two communities are

probably not equivalent types.

The major disturbance in the rock garden besides soil erosion is

human traffic. The summit road lies at the upper end of this

community. This area is level to moderately sloping and provides an

excellent view of the southern Willamette Valley and Coast Range.

Consequently, this end of the rock garden receives a lot of foot

traffic from photographers, day-hikers, and other people who visit the

summit. The low vegetation is easily broken or crushed against the

underlying rock and gravel when trod upon. Heavy use of the rock

garden could also increase soil erosion. However, this area is not

heavily disturbed at the present time.

Environmental Relationships

Interpretation of the environmental gradients underlying the

ordination axes was difficult due to the weakly contrasting plant

associations. Dominant species such as Festuca rubra, Agrostis

diegoensis, Carex californica, and Rumex acetosella, are common

throughout the meadows and have high constancy values. Except for the

xerophytic rock garden community, the environmental factors change

gradually across the meadows. This results in a coenocline of

comunity composition rather than well-defined communities with

little, if any, transitional mixtures of vegetation. However, the

meadows do encompass enough environmental variation so that



the environmental gradients underlying the ordination axes are

reflected in the species composition and the vegetation structure.

Only the first two ordination axes are interpretable and permit

any inferences about the underlying environmental gradients. In the

ordination of all the stands, the first two axes have eigenvalues of

0.66 and 0.25, respectively (Table 5). In DECORAA, eigenvalues have

no direct relationship between the amount of variation within the data

accounted for by each axis. In general, axes for which the eigenvalue

is much less than the top eigenvalue are unlikely to be of much

significance. Correlations of the ordination axes with environmental

factors and correlations of the environmental factors with each other

are presented in Table 6.

In the DECORAPJA ordination for all stands, the first ordination

axis appears to represent a moisture gradient. It has high positive

correlations with percent bare soil and rock, slope, and aspect, and

high negative correlations with litter cover, soil depth, and thatch

depth. The xerophytic rock garden community lies towards the xeric

end of the gradient while the forb-dominated, species-rich Iris tenax

community and Senecio triangularis community lie towards the mesic end

of the gradient. Separation of the three phases of the Festuca

rubra-Agrostis diegoensis-Carex californica community is weak.,

reflecting the interrelated nature of this vegetation. However, the

forb phase does tend towards the mesic end of the gradient while the

dry phase tends towards the xeric end.

The second axis is interpretable as a disturbance related

gradient. It is highly negatively correlated with slope, and to a



Table 5. Eigenvalues for the DECORANA ordination axes.

32 Sample Data Set 25 Sample Data Set

J:IsJ:]

Axis 2 .24610 .16318

Axis 3 .12444 .07646

Axis 4 .06382 .03315



Table 6. Correlation coefficients of DECORANA ordination axes
and environmental factors.

32 Sample Data Set 25 Sample Data Set

Axis 1 x Axis 2 = .017141 Axis 1 x Axis 2 = -.063673

Axis 1 x SD = -.653083 Axis 1 x Slope = .529506

Axis 1 x Slope = .303924 Axis 1 x Asp = -.315434

Axis 1 x Insol = .225655 Axis 1 x Insol = .501196

Axis 1 x ID = -.493115 Axis 1 x TD = .240580

Axis 1 x SC = .683152 Axis 1 x SC = .363485

Axis 1 x RC = .843087 Axis 1 x RC = .327971

Axis 1 x Litter = -.862337 Axis 1 x Litter = -.228519

Axis 2 x Slope = -.610508 Axis 2 x SD = -.353118

Axis 2 x Insol = -.247530 Axis 2 x Slope = -.544130

Axis 2 x ID = -.244287 Axis 2 x Asp = -.262612

Axis 2 x Asp = .106336 Axis 2 x Insol = -.287071

Axis 2 x SC = -.173248 Axis 2 x TD = -.143628

SD x ID = .450939 Axis 2 x SC = .147608

SD x SC = -.535167 Axis 2 x Litter = -.322418

SD x RC = -.594899 SD x Asp = .415280

SL x SC = .402338 SD x Insol = .379921

ID x SC = -.590324 .Slope x RC = .474853

ID x RC = -.489302 ID x SC = -.516154

TD x Litter = .535319 ID x RC = -.393082

ID x LC = .572901

Legend: SD = soil depth; ID = thatch depth; SC = bare soil;
RC = bare rock; Insol = insolation; Asp = aspect.



lesser degree, with insolation, thatch depth, and percent bare soil.

The soil slumps on the north slope of the main summit, the Iris tenax

comunity, and the disturbed phase of the Festuca rubra-Agrostis

diegoensis-Carex californica community lie towards the highly

disturbed end of the gradient while the dry phase lies towards the

less disturbed end of the gradient. Those stands of the forb phase

that lie above the value of 70 on this axis represent the north slope

of the main summit, the forb phase component of the trek meadow, and

the southeast slope of the middle meadow. These stands are

characterized by moderate slope, moderate soil depth, and, with the

exception of the middle meadow, a low component of Pteridium

aguilinum. All of these stands also lie adjacent to roads or trails

and to stands in the disturbed phase.

Confidence in environmental interpretations can be increased by

ordinating subsets of the original community data to see whether the

basic patterns remain stable (Gauch, 1982). This was accomplished by

ordinating the 25 stands of the Festuca rubra-Agrostis diegoensis-

Carex californica community. The eigenvalues of the first two axes

drop to 0.24 and 0.16, respectively. Axes beyond the first two are

not interpretable.

The interpretation of the first two axes of this subset

ordination support the interpretations from the ordination of all the

stands. The first axis represents a moisture gradient, based on

correlations with slope, insolation, percent bare soil and rock, and

aspect. The dry phase, characterized by southerly aspects, steep

slopes, and low forb component, lies towards the xeric end of the



gradient. The dry phase stand at 80 on the x-axis is stand 18AB.

This stand is characterized by an increasing forb component, primarily

Pteridium aguilinum, and represents a transitional zone between the

dry phase and the forb phase.

The second axis has a high negative correlation with slope, soil

depth, and percent cover of litter. This axis represents a

disturbance relationship between stand location and accessibility,

determined largely by slope and vegetation structure. The disturbed

phase vegetation is characterized by reduced cover and a reduced forb

component relative to the forb phase. The disturbed phase sites are

all flat to moderately sloping, are highly accessible, and receive the

bulk of the human traffic in the meadows. Significantly, the four

stands of the forb phase that lie closest to the upper end of this

axis, occur in the trek meadow.

Of the factors correlated with the first axis, slope and aspect

are the most significant factors influencing the moisture regime in

the meadows. The steepest slopes of Marys Peak occur on the south

side. The steeper slopes increase runoff from precipitation and

snowmelt and promote soil erosion. The south slopes are also sub-

jected to the full force of the prevailing south-southwest winds.

The winds tend to promote water stress in two ways. In the winter,

the winds transfer much of the snow to the leeward side of the

mountain. This results in reduced snowpack, and thus, reduced snow-

melt on the south and southwest slopes. In the sunmier, the dry winds

contribute to greater evapotranspirational rates on the more exposed

south slopes. Additionally, the steep south slopes have high



insolation values which promote an early onset and rapid rate of snow-

melt, thus contributing to the greater water stress on these slopes.

Patterns and structure of the meadow vegetation reflect this

water regime. The major trend is grass-sedge dominated vegetation

with a low forb component on the south slopes, increasing forbs,

especially Pteridiuni aquilinum, on the west slopes, and forb-dominated

vegetation with a reduced grass-sedge component on the north slopes.

Except for the xerophytic rock garden community, the south slopes are

dominated by robust stands of Festuca rubra, Agrostis diegoensis, and

Carex californica. The grasses are usually bunching in growth form

and average 0.75 m to 1.0 m in height. Late spring and early sumer

precipitation probably supplies the Carex with an adequate water

supply to flourish on these sites. Although average thatch depth is

greatest on these slopes, the bunching nature of the grasses makes the

thatch depth highly variable, creating patches of bare soil between

well-formed bunches. The deep thatch may also prevent seedling

establishment by preventing germinating seedlings from adequately

rooting in mineral soil prior to the dry summers. The forb component,

especially low-growing species, is poorly represented and consists of

Rumex acetosella. Lupinus albicaulis is characteristic of these

sites, with minor amounts of Achillea millefolium. The rock garden

vegetation is controlled by topography and by distinct edaphic

conditions. Skeletal soils, rock outcrops, rapid water runoff, and

frost heaving combine with the south slopes to create the extreme

xeric conditions that favor plant species adapted to these conditions

and exclude the normal meadow vegetation.



The west and northwest slopes are less steep, are more protected

from the prevailing winds, and have a lower insolation factor. The

forb phase dominates these slopes. Total vegetation cover increases

from 140% on the south slopes to 173% on the west slopes. The

understory forb component is especially well-developed and is

dominated by Arenaria macrophylla, Cerastium arvense, Achillea

millefolium, Smilacina stellata, Rumex acetosella, and Viola glabella.

Percent cover of Festuca rubra and Carex californica is relatively

unchanged from the south slope. However, Agrostis diegoensis

decreases greatly in cover, from 28% on the south slopes to 11%.

The grasses also tend to be more rhizomatous on the west slopes.

Pteridium aguilinum dominates the overstory on the lower west slopes.

Increasing elevation seems to compensate for the more protected west

slopes so that Pteridium is much reduced or excluded from the forb

phase on the upper west and north slopes.

The forb-rich Senecio triangularis community dominates the north

slope of the main summit. Increased snowpack, delayed and prolonged

snowmelt, protection from winds, and a lower insolation factor

increase the water supply available to plants later in the growing

season. It is significant that the only other north slope with meadow

vegetation, the small north face of the east summit above the parking

lot, has scattered bunches of Senecio triangularis with patches of

Smilacina stellata, Viola glabella, and Cerastium arvense on it. This

small slope is heavily used, providing access to the east summit

viewpoint from the parking lot, and is scarred by several trails.

It appears that the disturbance precludes the development of
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vegetation similar to the Senecio triangularis comunity of the west

slope.

The disturbance most important to this study is human influence

on the meadow vegetation. Accessibility and recreational value are

the main factors that determine the degree of disturbance that a

particular site receives. The east sumit and east slope of the main

summit receive the heaviest use and are easily accessible by trail

from the parking area at the terminus of F.S. Road 1244. These two

areas offer views of the Casade Mountains, the Willamette Valley, and

the surrounding Coast Range. The middle meadow is extremely flat and

is accessible by a dirt road. Consequently, it is frequently

subjected to vehicular traffic. The trek meadow is most severely

disturbed during the Marys Peak Trek sponsored each August by the

Shriners. Upwards of 10,000 people visit Marys Peak for this one day

affair. Much of the trek meadow is mowed and the flat areas are used

as a parking lot. The vegetation in this area is dominated by highly

rhizomatous Festuca rubra and Agrostis diegoensis with very little

forb component, primarily Rumex acetosella. The bulbs of Lilium

columbianum must survive the traffic because it is quite common here.

Continual disturbance maintains the vegetation of these areas in a

seral state.

A reduction in the disturbance of these areas is extremely

unlikely. These sites are usually adjacent to roads and trails.

The costs and logistics of controlling access to these sites are

prohibitive and could only be accomplished by closure of F.S. Road

1244 at the western terminus of the west ridge.
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Successional Trends

With the exception of the disturbed phase, the communities and

phases that I have delineated and described appear fairly stable.

The primary environmental factors influencing the vegetation, i.e.,

slope, aspect, insolation, and wind, are relatively constant from

year-to-year. A series of years with wet summers could possibly favor

invasion of the dry phase with forbs. However, drought years and a

return to the normal dry summers would tend to reverse this trend.

Photos of the west slope of the sumit from Merkle (1951) indicate

that Pteridium aguilinum has not significantly expanded or contracted

its range on this slope relative to its occurrence at present. This

suggests that the vegetation is rather stable on this slope.

Invasion of the Senecio triangularts community on the north slope

by Abies procera is apparently occurring, but at a very slow rate.

I found numerous Abies procera seedlings, but none were beyond the

cotyledon stage. Tree invasion of this area could foster an extension

of the Senecio triangularis community into the forb phase of the west

slope by ameliorating the relatively drier conditions present in the

forb phase. The problem of tree invasion of the meadows is currently

being investigated (Magee, 1984).

The disturbed phase of the Festuca rubra-Agrostis diegoensis-

Carex californica community is the only vegetation that is apparently

seral. Reduction or elimination of the disturbance on these sites

would probably foster a change in the vegetation towards the forb

phase. Slopes are generally moderate to flat. The trek meadow is
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largely protected from the southwest winds by the main summit and the

Abies procera forest along Parker Creek. This helps to increase the

snowpack in this meadow. The presence of forbs in the understory of

the disturbed phase and the increase of Carex californica, Viola

glabella, and Smilacina stellata in areas of this phase that are

minimally disturbed indicate this possible successional trend.

Relationships to Fire History

Although fires have periodically burned much of Marys Peak,

especially on the south slopes of the west ridge, frequent fire is not

an active agent in maintenance of the communities in the meadows.

The last reported fires on Marys Peak were in 1929, 1932, 1936, and

the early 1950's (Munger, 1983; Olsen, 1983). These fires may play a

large role in the structure of the ecotone along the south side of the

meadows. However, the relative stability of Pteridium aquilinum from

1951 to the present and the lack of frequent fires indicate that

factors other than fire are resposible for the maintenance of the

vegetation patterns of the meadows.

Recently, the Forest Service has proposed controlled burning of

the meadows to reduce the cover of Pteridiurn and to increase plant

diversity in the meadows. Fires hot enough to kill the rhizomes of

Pteridium would probably remove the bulk of the thatch layer. This,

in turn, would increase the probability of soil erosion and

solifluction, especially on the steeper slopes. Loss of soil and the

increased xeric conditions resulting from the reduced thatch layer

would favor establishment of vegetation similar to that present in the
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rock garden and its ecotones. Fire may also promote invasion of the

meadows by exotics such as Alopecurus pratensis, Anthoxanthum

odoratum, Cynosurus echinatus, Dactylis glomerata, Holcus lanatus, and

Tanacetum vulgare that are currently excluded from the meadows,

occurring only on road cuts and right-of-ways. Small control plots

should first be burned and followed over a period of years to examine

the possible successional trends that fire would promote. In any

case, fire should not be used on steep slopes.
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SUMMARY

Marys Peak is the highest peak in the Oregon Coast Range. The

summit meadows are unique because they occur on sites that appear

capable of supporting a forest-type vegetation. Despite their

uniqueness, the summit meadows of Marys Peak have received little

attention from plant ecologists.

Four plant communities of the summit meadows of Marys Peak are

described. The comunities are the Festuca rubra-Agrostis

diegoensis-Carex californica Community, the Senecio triangularis

Community, the Iris tenax Community, and the Xerophytic Rock Garden

Community. Three phases of the Festuca rubra-Agrostis

diegoensis-Carex californica Community are recognized: Dry Phase,

Forb Phase, and Disturbed Phase. The Dry Phase is a species-poor

phase with a low forb component that occurs primarily on steep south

slopes. The Forb Phase is a species-rich phase with a high forb

component and is often dominated by Pteridium aguilinum. The

Disturbed Phase is a seral stage that occurs on meadow sites highly

impacted by human influence. The Senecio triangularis Community is a

mixture of meadow species normally associated with the bordering

forest vegetation. The Iris tenax Community represents a rich

collection of forbs, grasses, and sedges that occurs within a

species-poor grass/sedge meadow; it is extremely restricted in extent.

The Xerophytic Rock Garden Community is a small scale edaphic/

topographic climax that is characterized by plant species adapted to



the skeletal , rocky soils, steep slopes, and southwest exposure of the

habitat.

Based on the ordination analyses of the data, the distribution

and occurrence of these plant comunities and phases appear related to

a moisture gradient and a disturbance gradient. Slope and aspect are

the most significant factors affecting the moisture gradient. The

major trend reflected by the moisture regime is grass/sedge-dominated

vegetation with a low forb component on south slopes, increasing forb

cover, especially Pteridium aguilinum, on the west slopes, and

forb-dominated vegetation on the north slopes. Disturbance of the

meadow vegetation is primarily human in nature and is directly related

to the accessibility and recreational value of a particular site.

Disturbance favors a reduction in total vegetation cover and the

occurrence of forbs.

With the exception of the disturbed phase, the coninunities and

phases appear to be stable. Reduction or elimination of the

disturbance on disturbed phase sites would foster successional changes

in the vegetation towards the forb phase.

Historical accounts and fire records indicate that although fire

may have periodically burned the meadows prior to the advent of

Europeans in western Oregon, fire does not play an active role in

maintenance of the meadow vegetation at the present time.
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APPENDIX I

Vascular Plant Species List for Marys Peak Meadow Vegetation

Species Growth
Scientific Name Acronym Cycle* Status**

Abies procera Rehder Abpr P N

Achillea millefolium L.
var. lanulosa (Nutt.) Piper Acmi P N

Arostis diegoensis Vasey Agdi P N

Aira caryophyllea L. Aica A I

Afra praecox L. Aipr A I

Allium crenulatum Wieg. Alcr P N

Alopecurus pratensis L. Alpr P I

Amelanchier alnifolia Nutt. Amal P N

Anemone lyallTi Britt. Anly P N

Anthoxanthum odoratum L. Anod P I

Apocynum androsaemifolium L. Apan P N

Arabis sp. Arab P

Arenaria macrophylla Hook. Arma P N

Berberis nervosa Pursh. Bene P N

Bromus carinatus H. & A. Brea P N

Calochortus tolmiei H. & A. Cato P N

Camassia leichtlinhi (Baker) Wats. Cale P N

Carex californica Bailey Caca P N

Carex fracta Mack. Cafr P N

Carex hoodii Boott Caho P N

Carex mertensii Prescott Came P N

Carex rossii Boott Caro P N

Castilleja hispida Benth. var. hispida Cahi P N

Cerastium arvense L. Cear P N

Chrysanthemum leucanthemum L. Chle P I

Cirsium hallil (Gray) Jones Ciha P N

Collinsia parviflora Lindl . Copa A N

Crepis sp. Crep
Cynosurus echinatus L. Cyec A I

Dactylis glomerata L. Dagl P I

Danthonia californica Boland. Daca P N

Delphinium menziesii DC Deme P N

*Growth cycle: A = annual, B = biennial , P = perennial
**Status: N = native, I = introduced
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Species Growth
Scientific Name Acronym Cycle* Status**

Dicentra formosa (Andr.) Waip. Difo P N

1gitalis purpurea L. Dipu B I

Draba verna L. Drve A I

Elymus glaucus Bucki. Elgi P N

EpiTobium angustifolium L. Epan P N

ysimum asperum (Nutt.) DC. Eras B N

Erythronium randiflorum Pursh
var. grandiflorum Ergr P N

Festuca rubra L. Feru P N

Fragaria virginiana Duchesne
var. platypetala (Rydb.) Hall Frvi P N

Fritillaria lanceolata Pursh Fria P N

Gilia capitata Sims Gica A N

Hieracium albiflorum Hook. Hial P N

Holcus lanatus L. Hola P I

Iris tenax Dougi. Irte P N

Koeleria cristata Pers. Kocr P N

Lathyrus nevadensis Wats. Lane P N

Lilium columbianum Hanson Lico P N

Lithophragma parviflora (Hook.) Nutt. Lipa P N

Lomatium martindalei Coult. & Rose Loma P N

Lomatium utriculatum (Nutt.) Coult. & Rose Lour P N

Lupinus albicaulis Dougi. Lual P N

pinus lepidus Dougi. var. lepidus Lule P N

Luzula campestris CL.) DC. Luca P N

Luzula parviflora (Ehrh.) Desv. Lupa P N

Lycopodium clavatum L. Lycl P N

Melica subulata (Griseb,) Scribn.
var. su1uJata Mesu P N

Microsteris gracilfs (Hook.) Greene
var. gracilis Migr A N

Penstemon cardwellii Howell Peca P N

Penstemon sp. Pens P

Phleum alpinum L. Phal P N

Phlox diffusa Benth. Phdi P N

Poa pratensis L. Popr P I

PTygonum bistortoides Pursh Pobi P N

Pseudotsuga menziesii (Mirbel) Franco Psme P N

Pteridium aguilinum CL.) Kuhn. Ptaq P N
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Species Growth
Scientific Name Acronym Cycle* Status**

Rubus ursinus Cham. & Schlecht. Ruur P N

Rumex acetosella L. Ruac P I

Scrophularia californica Cham. & Schlecht. Scca P N

Seneclo integerrimus Nutt.
var. exaltatus (Plutt.) Cronq. Sein P N

Seneclo triangularis Hook.
var. triangularis Setr P N

Silene douglasil Hook. var. douglasii Sido P N

Silene menziesfi Hook. Sime P N

Smilacina stellata (L.) Desf. Smst P N

Synthyris reniformis (Dougi.) Benth. Syre P N

Tanacetum vulgare L. Tavu P I

Vicia americana Muhi.
vaY. truncata (Nutt.) Brew. Viam P N

Viola adunca Sm. var. adunca Viad P N

Viola glabella Nutt. Vigi P N
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APPENDIX II

22 Most Constant Species for All Stands

Species Relative Constancy Life Form*

Festuca rubra 100 G

Rumex acetosella 100 H

Agrostis diegoensis 97 G

Carex californica 91 S

Anemone lyallii 78 H

Arenaria macrophylla 75 H

Achillea millefolium 72 H

Carex rossli 56 S

Elymus glaucus 50 G

Lupinus albicaulis 50 H

Luzula campestris 50 R

Pteridium aguilinum 50 H

Smilacina stellata 50 H

Cerastium arvense 47 H

Danthonia californica 47 G

Lilium columbianum 47 H

Viola glabella 44 H

Bromus carinatus 41 G

Melica subulata 38 G

Poa pratensis 31

Viola adunca 28 H

Fragaria virginiana 16 H

*G = grass, H = herb, S = sedge, R = rush
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APPENDIX III

22 Most Abundant Meadow Species

Species Average Cover Life Forn*

Festuca rubra 36 G

Carex cal iforriica 24 S

Agrostis diegoensis 14 G

Rumex acetosella 13 H

Pteridium aguilinum 11 H

Viola glabella 8 H

Smilacina stellata 6 H

Achillea millefolium 5 H

Elymus glaucus 5 G

Lupinus albicaulis 5 H

Cerastium arvense 3 H

Danthonia californica 3 G

Arenaria macrophylla 2 H

Bromus carinatus 2 G

Fragaria virginiana 2 H

Iris tenax 2 H

Rubus ursinus 2 H

Carex rossii 1 S

Penstemon cardwellii 1 I-I

Senecio triangularis 1 H

Viola adunca 1 H

Phlox diffusa 1 H

= grass, H = herb, S = sedge
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Average insolation values (thousands of langleys/year) for Marys Peak meadow stands.
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