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A study was undertaken in the Marys Peak watershed with the 

following objectives. First, a classification of the major plant com- 

munities was carried out. Second, some of the ecological features 

of Acer circinatum that account for its distribution within these 

communities were determined. The following plant communities 

are described: 

Corylus californica /Bromus vulgaris (CB) 

Acer circinatum/ Gaultheria shallon 

Corylus californica - Holodiscus discolor (AGs) subtype 

Tsuga heterophylla /Xerophyllum tenax (AGx) subtype 

Holodiscus discolor/ Gaultheria shallon (HG) 

Acer circinatum/ Polystichum munitum (AP) 

Oxalis oregana (0) 

The CB community is confined to south aspects below 1, 400 

feet along Rock Creek. Pseudotsuga menziesii, Corylus californica 



and Bromus vulgaris are the usual dominant species in each of the 

tree, shrub and herb layer respectively. 

The AGs is found below 1, 800 feet, Pseudotsuga, Acer circi- 

natum and Gaultheria shallon are the dominants in each layer. The 

AGx is a higher elevation counterpart of the AGs found between 1, 800 

and 3, 200 feet. It has similar dominant species to the AGs but 

species composition is different. The presence of Taxus brevifolia, 

Tsuga heterophylla and Xerophyllum tenax distinguish this from the 

AGs. 

The HG is essentially confined to south slopes between 1, 000 

and 1, 800 feet. Pseudotsuga, Holodiscus discolor and Gaultheria 

are the dominants. 

The AP community is restricted to steep north slopes where 

downslope movement of seepage water occurs. Layer dominants 

include Tsuga and /or Thuja plicata, Acer circinatum and Polystichum 

munitum. 

The O community occurs above 2, 500 feet on the north slope 

of Marys Peak. Species dominants in the old- growth forest include 

Tsuga and Oxalis oregana. The shrub layer is represented by occa- 

sional Tsuga. 

Differences in response of Acer circinatum to environmental 

factors are noted between communities. Height, stem diameter, 

density, canopy coverage, growth form and bryophyte coverage of 



Rock and Griffith Creeks. The steep slope and the time factor have 

been effective barriers to the upslope encroachment of vine maple. 

In the O community vine maple is confined to restricted niches where 

light is not limiting but it can never become extensively established 

in the adjacent forest because of the insufficient light intensity and 

the slowness of spread of the species. This latter feature is an 

important limitation since the spread of vine maple is quickly ar- 

rested during the relatively short time interval between a catastrophic 

removal of the overstory and re- establishment of the coniferous 

species. 
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THE PHYTOSOCIOLOGY OF SOME VINE MAPLE 
COMMUNITIES 1N THE MARYS PEAK WATERSHED 

I. INTRODUCTION 

The use of vegetation as a measure of the effective environment 

has long been recognized but has not been as widely accepted as it 

might be. Individual species are valid indicators of particular en- 

vironmental conditions only when they have a narrow ecological am- 

plitude. Unless a species is dominant, it may be very misleading to 

make inferences about the environment as there are many chance fac- 

tors that can account for a species being where it is. It therefore 

becomes more meaningful to examine groups of species and this 

naturally leads into the study of the plant community. A plant com- 

munity may be defined as a fairly homogeneous grouping of plants 

having mutual relationships among themselves and their environment. 

One of the earliest workers who expounded the idea behind plant 

community development was Cajander (1926). The underlying princi- 

ple of his theory lay in the fact that when vegetation occurs in suffi- 

cient abundance competition ensues resulting in plant communities 

which occur with a definite distribution. Sites are the integrated 

effect of all the environmental factors and those with equal biological 

potential are capable of producing similar plant communities. Hence, 

where the combined action of all factors is similar, then plant 
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communities will also be similar. 

Any one species may be expected to behave somewhat different- 

ly in different communities, although this is not true in all instances. 

Essentially this may arise due to differences in the environment of 

the site although this is also controlled to a large degree by the as- 

sociated species, particularly those that dominate the community. 

Where the community dominants differ, the microenvironment will 

also differ. 

An extreme difficulty is involved if an attempt is made to meas- 

ure all of the interacting environmental factors. One means of cir- 

cumventing this problem is to study the effect of these factors and 

then relate this to the causal factors involved. Consequently, the 

necessity'for initially studying the plant community becomes obvious. 

Later investigations can then be directed toward the relationships of 

the environmental factors to the plant community as a whole or to 

individual species. 

The objectives of this study were twofold: first, to briefly 

describe some of the major plant communities based on reconnais- 

sance data and secondly, to determine some of the ecological features 

of Acer circinatum that may explain its distribution 

The area utilized in this study was the 8,910-acre Corvallis 

watershed situated on the east slope of the Coast Range, approxi- 

mately 12 miles southwest of Corvallis, Oregon. The watershed lies 
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within Sections 7, 18, 19 and 30, Township 12 south, Range 6 west 

and Sections 10 -16, 21 -28 and 33 -36, Township 12 south, Range 7 

west, Willamette Meridian (Appendix 1). This area is unique in the 

Oregon Coast Range in that much of the undisturbed forest is still 

present as well as the fact that a considerable altitudinal difference 

occurs here. Some of study area was adjacent to the watershed 

boundary, particularly on the north aspect of Marys Peak. In addi- 

tion, one stand was selected from McDonald Forest lying in Section 

8, Township 11 south, Range 5 west, Willamette Meridian, approxi- 

mately 6 miles NNW of Corvallis. Superficial examinations for com- 

parative purposes were made of some of the stands in the Alsea Basin 

as well as along the North and South Santiam Rivers in the Oregon 

Cascades. 

There are three species of Acer found on the watershed but 

Acer circinatum is the most widespread. It can be distinguished 

from the somewhat similarly appearing Acer glabrum Torr. var. 

douglasi (Hook. ) Dippel by the seven to nine lobed leaves, red sepals 

and samara wings spreading at 1800. The latter species has three 

to five lobed leaves, yellowish sepals and samara wings only slightly 

spreading (Garman, 1963). It occurs sporadically above 2, 800 feet 

on south, west and northeast aspects of Marys Peak. Acer macro - 

phyllum can be readily identified by its large -lobed leaves and is the 

only species of Acer growing over 40 feet in height. 
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Acer circinatum ranges from the southern mainland coast of 

British Columbia to the coastal section of northern California (Brock- 

man, 1957). It extends eastward as far as the Cascade Mountains in 

Oregon. 
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il. DESCRIPTION OF AREA 

Climate 

The central Coast Range of Oregon may be classed as a Cb or 

marine climate (Trewartha, 1954). The prevailing westerlies, which 

are best developed in winter, gain their moisture from the Pacific 

Ocean and give the region its essential characteristic - -a humid, 

mesothermal climate. The seasonal shift of the cyclonic areas brings 

about marked influences on the climate. Since this region is pre- 

dominantly influenced by the Hawaiian high pressure system during 

the summer months, this season is much drier than is normal for 

the typical Cb climate. In this respect it resembles the typical Cs 

climate to the south. 

The surface configuration of the landscape has a pronounced 

effect on the climate. Annual precipitation is quite heavy along the 

coast (70 -90 inches) but increases to 115-130 inches at the crest of 

the Coast Range before dropping to 40 -45 inches in the Willamette 

Valley (U. S. Weather Bureau, 1960). Most precipitation is of 

frontal origin although orographic lifting over the Coast Range is 

responsible for the high totals at the crest. Precipitation tends to 

be spread over a long period so that in one year 100-180 days have 

at least 0.01 inches (U. S. Weather Bureau, 1936). The number of 

cloudy days in the region is also quite high (Trewartha, 1954). 
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Within the immediate study area there is one rain gauge maintained 

by the Corvallis Water Bureau near the eastern boundary of the 

watershed. In order to get comparisons with the surrounding region, 

data from three other rain gauge stations were used. These stations 

are located southwest (Alsea Fish Hatchery), northwest (Summit, 

on Highway 20) and east (Philomath) of the watershed. Precipitation 

data are given in Table 1. 

1 
Table I. Precipitation data for four stations in west central Oregon. 

Station Elevation Latitude Longitude Precipitation (inches) 
(feet) Meant Minimum Maximum 

o 
Alsca F. H. 230 44 24' 123°45' 96.41 81.43 113.00 
Summit 746 44038' 123°35' 69.35 60.54 86.58 
Corvallis W. B. 592 44031' 123027' 68.38 39.31 107.92 
Philomath 240 44032' 123020' 39.92 29.14 55.18 

1 

2 

Data from U. S. Weather Bureau (1937 -1965) 

Mean based upon observations for following years: 
Alsea Fish Hatchery 1955 -1965 incl. 
Summit 1949 -1950, 1952 -1965 incl. 
Corvallis Water Bureau 1937 -1965 incl. 
Philomath 1950 -1965 incl. 

Data for the watershed are only representative of the lower 

elevations and much greater precipitation is no doubt the case at 

the higher levels. The annual total of 68. 38 inches is nearly 30 

inches greater than that for Philomath, only 7 miles further 

east. This indicates that there is a very sharp climatic transition 

between these two stations. Variability in total precipitation is 
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quite considerable for all these stations. For instance, the mini- 

mum recorded for the Corvallis Water Bureau was 39. 31 inches 

in 1944, while 107.92 inches in 1950, and 106.84 inches in 1937 

were the highest values recorded. The variation within the water- 

shed is greater than for any of the other three stations but observa- 

tions have been over a longer period of time. The ranges between 

extremes are as follows: Corvallis Water Bureau 67. 61 inches, 

Alsea Fish Hatchery 31. 57 inches, Summit and Philomath 26.04 

inches each. The seasonal distribution of precipitation is approxi- 

mately as follows: December through February 40 -50 percent, 

spring and autumn 20 -35 percent each season, and summer less 

than 6 percent (U. S. Weather Bureau, 1960). 

Snowfalls in the lower elevations of the watershed are rare 

and snow seldom stays on the ground for much longer than two or 

three days at a time. The maximum seasonal snowfall occurred 

during 1949 -50 when 103 inches were recorded. An abnormally 

cold January resulted from the outpouring of cold Artic air over the 

Cascades that infrequently occurs in this region. 

The only other data pertaining to snow are provided by the 

U. S. D. A. Soil Conservation Service for the snow course at 3, 620 

feet (Appendix 1). Data are provided for the first day of each month 

from February through May inclusive (Table II). 



Table II. Snow survey data for Marys Peak snow course. Means 
based on period February 1958 through May 1966. 1 

Feb. Mar. Apr. May 

Mean snow depth (inches) 5. 23. 34.6 17.7 

Snow water equivalent (inches) 1.85 7.71 13.72 7.37 

1 Data from U. S. D. A. , Soil Conservation Service (1958-1966). 
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Peak snowpack occurs by April 1 but there is still a considerable 

supply of water by May 1. Moisture is available until early summer 

at some of these higher elevations, particularly when there is a late - 

lying snowpack. During the summer of 1966 snow did not disappear 

until early July. 

Temperature records are unavailable for the study area but 

the mean annual temperature is less than 50°F. (U. S. Weather 

Bureau, 1936). For the Willamette Valley the January minimum 

ranges from 31 -34 °F. and the July maximum from 78 -84 °F. (U. S. 

Weather Bureau, 1936). 

Wind becomes an important factor particularly during the fall 

and winter. Hurricane force winds (> 74 m. p. h. ) strike the Oregon 

coast several times a year (U. S. Weather Bureau, 1960) and have 

been responsible for major areas of blowdown during the winter of 

1949 -50 and again in October, 1962. 
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Physiography and Geology 

Marys Peak, the highest promontory in the Oregon Coast Range, 

rises 4, 097 feet above sea level. It serves as the western boundary 

of the Corvallis watershed (Appendix 1). A second promontory, 2 

miles southeast of Marys Peak, rises just over 3, 100 feet in eleva- 

tion. These two high points are connected by a saddle. From this 

second point, extending toward the northeast, arise the three major 

ridges within the watershed: Franklin, Griffith and Miller Ridges 

occur from east to west respectively. The major drainage system, 

Rock Creek, rises on the north slope of Marys Peak and flows along 

an arc in an easterly direction before eventually progressing in its 

main course to the southeast. Between the aforementioned ridges 

rise the three major tributaries; Griffith Creek, Middle and South 

Forks of Rock Creek respectively. The over -all topography then is 

quite dissected with hilly and mountainous features evident. Most 

slopes are moderately steep. 

Roberts (1953) has described the geological history of Marys 

Peak. Deposition of the original strata, the Siletz River volcanics, 

occurred during the Eocene. This formation is exposed on the south- 

west slope of Marys Peak (Baldwin, 1964). A long period of uplift 

and erosion from the Oligocene to the Middle Miocene followed which 

resulted in truncation of some of the Eocene formation. Intermittent 
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uplift occurred during the Pliocene and Pleistocene, the latter period 

being responsible for the youthful topography. The Burpee forma- 

tion of the upper Eocene, consisting of alternating layers of sand- 

stone and siltstone, is evident on the south side of the peak. 

Marys Peak is overlain by an intrusive igneous cap consisting 

predominantly of diorite (Baldwin, 1964). This sill is approximately 

1, 000 feet thick. Heat has transformed the siltstones to hornfels or 

baked siltstones (Roberts, 1953). Granophyric gabbro makes up 

most of Marys Peak (Baldwin, 1964). 

Soils 

The soils of the Corvallis watershed have been mapped and 

described by the Soil Conservation Service, U. S. D. A. There are 

seven series associated with the plant communities described in this 

study. No soil profiles were examined during the course of this in- 

vestigation. 

The Jory silty clay loam occupies much of the northeastern 

portion of the watershed from the north side of Rock Creek and ex- 

tends along the south bank (Appendix 1). This is a dark reddish 

brown (5 YR to 2. 5 YR), well drained, medium acid, fine textured 

soil that is quite prevalent in the eastern foothills of the Coast Range. 

It has developed in residuum and colluvium from igneous rock. 

The water holding capacity and available moisture are very high. 
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Rooting depth extends 5 feet or more. 

The Zahn clay occupies the area north of the reservoir on 

Rock Creek. Color is similar to that of the Jory silty clay loam 

but this soil has developed in residuum and colluvium from basic 

igneous rock. It is a well drained, deep to very deep, strongly acid 

soil occurring on very steep slopes. Water holding capacity and 

available moisture are high. Rooting depth is not restricted. Stone 

content of the subsoil varies from few to 30 percent. 

A variant of the Slickrock loam occurs on the bench and steep 

slope south of Rock Creek above the reservoir. This is a moder- 

ately well drained, deep, very strongly acid soil formed in 

colluvium from sandstone. Water holding capacity is high with the 

profile remaining moist throughout the year. Rooting depth extends 

to 4 or 5 feet. 

The Klickitat very gravelly clay loam occurs on the middle 

portion of the south slope on Griffith Ridge as well as along the west 

exposure above Upper Yew Creek. This is a dark reddish brown, 

well drained, deep, very strongly acid soil occurring on steep 

slopes on mountainous uplands. It is developed from residuum and 

colluvium from basic rock. The water holding capacity is moderate 

and the available moisture is low. Rooting depth extends to 3 or 4 

feet depending upon depth to bedrock. The subsoil contains 50 to 

75 percent coarse fragments. 
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The Shotpouch gravelly loam occupies much of the middle 

slope along the south and east aspects of Marys Peak. It is a dark 

reddish brown, gravelly, medium textured soil that is similar in 

many respects to the Klickitat series. It is developed from coarse 

grained intrusive rock. Depth to fractured bedrock is 36 to 50 in- 

ches. The subsoil contains 50 to 80 percent coarse fragments. 

The Bohannon gravelly loam occupies much of the northeast 

slope below Marys Peak. It is a dark brown (10 YR to 7. 5 YR), well 

drained, moderately deep, strongly acid soil occurring in hilly up- 

lands developed in residuum and colluvium from sedimentary rock. 

The water holding capacity and available moisture are moderate. 

Rooting may be slightly restricted due to a very stony substratum 

and depth to bedrock. The stone content of the subsoil varies from 

20 to 50 percent. 

The Marty series occupies a good deal of the north aspect be- 

low Marys Peak. This series is a deep to very deep, well drained, 

steep to very steeply sloping soil formed in residuum and colluvium 

from coarse grained igneous rock (gabbro and diorite). Color ranges 

from 5 YR to Z. 5 YR. The texture is a silty clay loam. The stone 

content of the B horizon ranges from few to 35 percent. The depth 

to bedrock varies from 4 to 8 feet. The -water holding capacity 

is high in this soil. 
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History 

Some of the historical factors that have influenced this area 

include fire, wind, bark beetles and logging. Fire has been the 

major agency responsible for determining much of the present state 

of the vegetation. It is quite evident that fire has burned over most 

areas of the watershed at least once during the past 300 years. The 

only possible exception to this is in some of the communities adja- 

cent to the major creeks. The present two -aged stands throughout 

much of the lower elevation Douglas fir type have resulted from 

ground fires. Scattered veteran Pseudotsuga menziesii are much in 

evidence with a younger age class comprising the main stand. The 

stands at the higher elevations are even -aged and have no doubt 

arisen after fire many years ago. Crown fires have devastated 

portions of the area. Some of the northwest slope below the micro- 

wave relay was burned about 1868 and a considerable part of the 

north slope was swept by fire during September 1902 (Morris, 1934a). 

The southwest slope below the peak was burned in 1932 (Merkle, 

1948). Many of the earlier fires originated from land clearing by 

settlers or were deliberately set by Indians (Lang, 1885). 

Wind is another agency responsible for removal of the over - 

story, although serious windthrow problems on a scale comparable 

to that of October, 1962 are quite infrequent. Uprooting of single 
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trees or small groups is a common occurrence and is a normal 

forest process. Wind training is quite evident on some of the 

Pseudotsuga menziesii on the south and southwest exposures above 

2, 800 feet. The supple limbs of Pseudotsuga show more influence 

from wind than the heavy - limbed Abies procera. 

Bark beetles have caused isolated patches of timber to die 

and probably have always been only of minor significance. Once 

these small openings are created a readjustment between the plant 

community and the environment then occurs. 

Logging was initiated in 1953 to salvage beetle -killed and 

windthrown timber (Dyrness, Youngberg and Ruth, 1957). However, 

it is now an established practice on the watershed although the total 

acreage cut is not great. 
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III, REVIEW OF LITERATURE 

A number of previous studies of the vegetation on Marys Peak 

have been undertaken. However, most have dealt with early seral 

vegetation. The most comprehensive was that of Merkle (1948). 

He confined his study to those plant communities above 2, 500 feet 

elevation. The four communities described were the hemlock - 

noble fir - Douglas fir community on the north slope, the Douglas 

fir - noble fir community on the east slope, the Douglas fir commu- 

nity on the south slope and the grassland community at the peak. 

Sturges (1955) relied essentially upon Merkle's communities in his 

study of the relation of land vertebrates to their habitats. However, 

he recognized a separation at 1, 500 to 1, 800 feet between an upper 

and lower zone in the Douglas fir type. 

Many other studies of the vegetation within the Oregon Coast 

Range have been carried out. One of the more comprehensive was 

that of Corliss and Dyrness (1961) in the Alsea Basin. In this 

vegetation and soil survey, nine different communities were de- 

scribed. Bailey (1966) has described five forest associations on 

the Millicoma Tree Farm in the southern Oregon Coast Range. 

Differences in species cover were noted between the dense forest 

and lightspots and the use of the vegetation of the latter provided 

the key to recognition of all but one association. 
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One of the more exhaustive studies of the vegetation of western 

Oregon and Washington was that of Becking (1954). The Douglas fir 

region was subdivided into three climatic subregions: lowland, 

montane and subalpine. The Douglas fir forest types were divided 

into the Sword fern - Douglas fir and the Salal - Douglas fir forest 

type groups. These latter groups were then subdivided into forest 

types within the climatic subregions. 

Other studies of vegetation of the Douglas fir region include 

that of McMinn (1960), who described six associations on Vancouver 

Island, and Spilsbury and Smith (1947), who described five forest 

site types. The latter report applied almost exclusively to the 

forest site types found on Vancouver Island, although some of the 

variations within three climatic subdivisions outside of Vancouver 

Island were noted. 

Comparisons between communities described in this study 

and closely related ones from the above studies will be discussed 

in a later section. 
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IV, PROCEDURE AND METHODS 

Reconnaissance 

In the initial stages of this study areas were examined which 

would provide the maximum contrast in vegetation, such as north 

versus south aspects and low, middle and high elevations. This, 

then, provided a basis for stratifying the vegetation. Once a broad 

picture of the over -all vegetation was obtained, stands were selected 

that were representative of the area. A uniform and representative 

area within the stand was chosen and reconnaissance data were re- 

corded. The vegetation was subdivided into layers (Table III) and 

corresponds to that used by Becking (1954). 

Table III. Stratification of vegetation. 

Layer Height in metres 

Tree > 6 

Shrub 1 -6 

Herb <1 

The classification of species such as Cornus nuttallii posed 

a problem. When growing erect this species may attain heights of 

40 feet; when arched over it may only be 15 feet above the ground. 

In the former instance Cornus was classified in the tree layer 
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although it is much shorter than the typical tree and is not really a 

part of this layer. In the latter case it was classified in the shrub 

layer. Bailey (1966) has considered the shrub layer to extend from 

three to forty feet. A compromise between these two approaches 

appears to be warranted in cases where a fairly large shrub (or small 

tree) occupies a significant place in the vegetation. Such might be 

undertaken by making use of a tall and low shrub layer in addition to 

the herb and tree layer. 

Technically, Gaultheria shallon and Berberis nervosa are shrubs 

but they have been classed in the herb layer in this study since they 

rarely grow over 1 metre in height and have more influence on the 

herb than the shrub layer. Polystichum munitum has been classed in 

the herb layer even though it may grow to 4 feet on good sites. In 

most instances, however, it is less than 1 metre. 

Recording of reconnaissance data involved the listing of all 

species by layer together with dominance ratings (Poulton, 1962) and 

cover values (Table IV). 

Table IV. Cover classes in percent. 

Class Class Range Midpoint 

1 0 - 5 2.5 
2 5. 1 - 10 7.5 
3 10.1 - 25 17.5 
4 25.1 - 50 37.5 
5 50.1 - 75 62.5 
6 75.1 - 95 85.0 
7 95.1 - 100 97.5 
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Nomenclature of species is based on the following authorities: 

Liliaceae, Orchidaceae and Juncaceae (Peck, 1961); grasses (Hitch- 

cock, 1950); ferns (Taylor, 1956); trees (Harlow and Harrar, 1958); 

and all other species (Hitchcock et al. 1955, 1959, 1961, 1964). 

The recording of other data concerned with the physiography of 

the area included elevation, landform, macrorelief, mic rurelief, 

slope and aspect. 

Construction of the Community Table 

After reconnaissance data of 41 stands had been obtained a 

community table was constructed. This consisted of listing the 

species by layer in a vertical column, the stands in a horizontal 

row across the top of the page and then checking species presence 

in each stand. Presence totals, or the number of stands in which 

a species occurred, were thus obtained. The species were then 

ordinated within each layer in decreasing order of presence totals. 

The appropriate dominance rating and cover value were then 

written in for each species, A fractional system is used with the 

numerator indicating the dominance rating and the denominator the 

cover value. 

The stands were then arranged in groups so that similar 

species were dominant in each layer. Groups of stands then became 

evident that had many species in common. Thirty -two stands were 
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found to divide into six communities. The remaining nine stands 

were not used. Once the community table had proceeded to this 

stage, those species that could be used as differential or character 

species were placed at the top in each layer. This facilitates visual 

separation of the communities (Appendix 2). 

Plot Selection and Layout. 

In order to obtain quantitative data on the vegetationnplots 

were located in each community. Three plots were located in each 

of the three communities where Acer circinatum is abundant (AGs, 

AGx and AP). In each of the communities where vine maple is in- 

frequent, only two plots were located. In each of the CB and HG 

communities, vine maple is present in one plot and absent in the 

other. Both plots in the Oxalis community lack vine maple. Plots 

were located in stands that contain most, or all of, the representa- 

tive species of the community. An attempt was also made to locate 

plots on different aspects as well as throughout the approximate 

elevational range of the community. 

Plot dimensions are 100 by 50 feet with the long axis oriented 

perpendicular to the slope direction. The macroplot was subdivided 

into four subplots with stakes placed at the midpoint of each boundary 

of the macroplot as well as at each corner. 



Determination of Quantitative Data 

The Plant Community 

Within the tree layer density, rooted frequency, cover, d. b. h. 

and number of dead trees were tallied. Density determinations 

were based on a total count of all trees over 6 metres height within 

the macroplot. Frequency determinations were based on the 50 by 

25 -foot subplot. Cover values of each species were estimated on 

the macroplot. Diameters at breast height for all living trees were 

recorded. A tally of all snags over 10 feet in height was taken. 

Diameters were not recorded for dead trees. 

The sampling frame consisted of a 1 by 2 -inch base in which 

two prongs were inserted. These prongs were 2 metres long and 

2 metres apart. The open side facilitated the insertion of the frame 

between the stems of the lesser vegetation. The 4- square metre 

frame was used to sample the shrubs. Two prongs 1 metre long 

and 1 metre apart were inserted in the base of the frame to sample 

the herb layer. The 1- square metre frame had been found by Mer- 

kle (1948) to be satisfactory for herbs and shrubs but the 4- square 

metre frame is more commonly used for larger shrubs. 

Density, rooted frequency and cover were recorded for the 

shrub layer. Density was based on a total count of all those sterns 

21 
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over 1 metre in height. The number of clumps was also taken as 

a measure of density but is only applicable to Corylus californica, 

Holodiscus discolor, Acer circinatum, Vaccinium parvifolium, 

Rosa gymnocarpa and Castanopsis chrysophylla. The number of 

clumps of Acer circinatum is only approximate as it was very diffi- 

cult to determine where one clump ended and another began. Fre- 

quency was based on eight 4- square metre samples taken within 

the macroplot; two were located in each subplot. Four samples per 

plot only picked up the major species so eight samples were used to 

pick up those species of low frequency. Cover was also based on 

eight 4- square metre samples per macroplot. 

The herb layer was sampled for rooted frequency and cover 

only. Within each macroplot eight observations were taken, except 

in the case of the CB community where 12 observations were secured. 

Because of the great number of species in this community, eight ob- 

servations tended to miss many of the species of low frequency. 

Merkle (1948) found that thirty -five 1- square metre plots 

adequately sampled the Douglas fir community while 55 plots were 

necessary for the heterogeneous vegetation on the north slope of 

Marys Peak. The total number of plots used in each of the commu- 

nities is much less than that used by Merkle. Cover and frequency 

values were determined when four and eight 1- square metre plots 

per macroplot were used. Few significant differences in values 
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were noted except in the case of the CB community. Since a small 

number of plots was used for frequency determinations in this study 

frequency values of herbaceous species are expressed in 20 percent 

classes as these are more indicative of the actual frequency than is 

a specific figure (Appendix 4). 

Observation plots were located in the macroplot by randomly 

tossing a stick into each subplot and laying the centre of the base of 

the frequency frame on the stick. Two or three observations, which- 

ever was applicable, were taken in each subplot. A completely ran- 

dom selection of points was probably not obtained since obstructions, 

such as trees and large shrubs, tended to deflect the stick to certain 

spots. The result was that some observation plots were very close 

together. 

The use of a small frame for frequency determinations (i. e. 

20 by 50 dm. ) placed systematically along pre -established lines may 

have given more meaningful values, particularly for those species 

of low frequency. Such a system was used by McMinn (1960) and 

Bailey (1966). Daubenmire (1959) has pointed out the superiority of 

a large number of small samples over a single large one in a stand. 

However, the size of quadrat and number of observations actually used 

in this study give reliable frequency and cover values for those species 

of moderate to high frequency and high coverage. Since canopy coverage 
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may be the most important parameter of a species (Daubenmire, 

1959), these results are probably satisfactory. 

Acer circinatum 

In order to determine if any differences in behaviour of vine 

maple occur between communities, some quantitative data were 

secured on a few representative stems within, or adjacent to, each 

macroplot. Only three or four of the largest sterns were sampled 

per macroplot. Heights less than 20 feet were estimated while 

those greater than this were measured by means of an abney 

level and tape. An over -all average was estimated for the stand. 

Since vine maple does not have a definite leader, but forms a spread- 

ing crown, it is difficult to accurately measure the height. In addi- 

tion, the species usually forms an all -aged stand and frequently does 

not grow erect which increases the problem of measurement. 

Diameters of all sample stems were taken and, unless other- 

wise specified, refer to the diameter outside bark 6 inches above 

the point of germination. This particular height for taking diameters 

was chosen since it is a reasonable height at which to take an incre- 

ment core and it thus minimized the correction factor for the number 

of years required to grow to boring height. 

As the sphere of influence of the drooped -over stems of vine 

maple has a marked effect on the herbaceous layer, the lateral 
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spread of some of the largest stems was measured to the nearest 

1/2 foot. This distance was taken from the center of the parti- 

cular stem at its point of germination to the maximum extremity of 

the crown. In addition, the direction of lean of each measured stem 

was also determined. 

The various forms of growth of vine maple suggested that a 

correlation might exist between growth form and community type. 

A classification of growth forms is presented in Table V. 

Table V. Classification of growth forms of Acer circinatum. 

Symbol Form Explanation 

E erect Stem within 20o of the vertical. 

L leaning Stem reasonably straight, but 
leaning more than 20° from the 
vertical. 

C convex Stem arched; end of branches may 
be touching ground but no roots 
have anchored branch end. 

CL convex and 
layering 

Stem arched; branch ends have 
rooted in ground (layering) and 
potential new clump is forming. 

D decumbent Stem prostrate on ground for 1/2 
to 3/4 of its length; end of stern 
turned upward. 

The vigor of a species gives an indication of the trend of 

development within the community (Braun - Blanquet, 1932). A 
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tentative vigor classification for vine maple is given in Table VI. 

Table VI. Vigor classification for Acer circinatum. 

Symbol 

H 

D 

X 

Explanation 

Healthy or vigorous. 

Some foliage dying, presence of dead branch 
tips. Species is in a declining phase. 

Dead and down stems present in the clump. 

Table VII indicates the scale used to estimate bryophyte cover. 

This was defined as the percentage of the main stem, exclusive of 

all branches, which is covered with bryophytes. 

Table VII. Scale of estimate for bryophyte cover on Acer 
circinatum stems. 

Cover class Description 

4 Very heavy > 

3 Medium 41 -80% 

2 Light 1 -40% 

1 Sparse or absent < 1% 

Increment cores were taken of representative vine maple stems 

on each plot and additional ages were determined in many stands of 

the various communities. Age determinations were secured on 107 

vine maple stems in all. 
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V. RESULTS 

Descriptions of the Major Communities 

The community table constructed from this study reveals five 

community types, one of which is divided into two subtypes (Table 

VIII and Appendix 2). 

Table VIII. Major plant communities of the Marys Peak watershed. 

Symbol Community 

CB Corylus californica/Bromus vulgaris 

AG Acer circinatum/Gaultheria shallon 

Subtypes 

AGs Corylus californica - Holodiscus discolor 

AGx Tsuga heterophylla/Xerophyllum tenax 

HG Holodiscus discolor/Gaultheria shallon 

AP Acer circinatum/Polystichum munitum 

O Oxalis oregana 

These communities are characterized on the basis of the pres- 

ent vegetation. Due to the prevalence of fire in the relatively recent 

past there has been insufficient time for many of these stands to 

develop to a climax state. Some stands, particularly those of the 

AGx, AP and 0 communities, are in a near - climax condition while 
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the others are somewhat less advanced successionally. However, 

it has been assumed that the lesser vegetation will remain in much 

the same condition on all communities as presently described. The 

only exception to this is possibly in the CB community. 

It might be noted that some of the communities have far too 

few stands to be worthy of classification. There is a lack of a 

sufficient number of stands of some of these communities within 

the area but, since they appear to conform fairly well to other 

similar communities described within the region, it was deemed 

advisable to include them as they were of considerable value in 

elucidating some of the aspects of the ecology of Acer circinatum. 

The primary aim of this study was not a classification of communi- 

ties per se, but only a first approximation which, it is hoped, will 

be further elaborated upon in the near future. 

This study does not include all communities on the watershed 

but only the more widespread types. There is at least one more 

type, not described here, consisting of a relatively open stand of 

Abies procera with a heavy shrub layer dominated by Acer circina- 

tum occurring on south and southeast aspects above approximately 

3, 400 feet. 

The communities are named on the basis of the dominant shrub 

and herb so that a binomial system is used. In the Oxalis oregana 

type, Tsuga heterophylla dominates the shrub layer but since this 
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species is a transgressive it was not thought appropriate to use it 

in naming the community type. In the Acer circinatum /Gaultheria 

shallon community the two subtypes are named according to two 

differential species in each that rarely, if ever, occur in the other 

subtype. The climax tree species has been excluded from the 

community name since it is unknown for some of the communities. 

In many cases the dominant tree species at present is not necessarily 

the climax species. Provided the overstory does not greatly alter 

the composition of the understory vegetation during late seral stages 

the present lesser vegetation can be used to name the community 

type. The advantage of using the lesser vegetation is that stability 

between it and the environment is attained sooner than is the case 

with the tree species (Cajander, 1926). 

It might be noted that "community" is used in place of "asso- 

ciation". The avoidance of the latter term is intentional since it is 

frequently used in a rather loose sense by many and does not con- 

form to the interpretation set by the Sixth International Botanical 

Congress in 1935 (Whittaker, 1962). It appears that there are few 

character species in the communities, although correlation with 

other similar communities would be necessary to substantiate this. 

Consequently the much less controversial "community" is used 

throughout. 
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Phytosociology 

Corylus californica/ Bromus vulgaris community 

The tree layer of this community is usually dominated by 

Pseudotsuga menziesii or occasionally by Abies grandis. The latter 

species is the only one reproducing itself and is probably the climax 

species throughout most of this community. Acer macrophyllum 

reaches its maximum abundance in this community and in some in- 

stances may be codominant with Pseudotsuga (Figure 1). Seedlings 

of Acer macrophyllum are very abundant but saplings are rare. 

This bi -modal age -class distribution indicates that the species will 

not be as frequent in the climax type. Quercus garryana occurs 

sporadically and is almost exclusively confined to this community. 

Pseudotsuga occurs with a frequency of 88 percent and has a cover 

value of 66 percent (Appendix 3). Acer macrophyllum has a fre- 

quency of 50 percent and a cover value of 19 percent while corre- 

sponding figures for Abies grandis are 38 and 5 percent respectively. 

The shrub layer is normally dominated by Corylus californica 

(Figure 1) or in rare instances by Acer circinatum. Corylus has a 

frequency of 50 percent and a cover value of 42 percent. Holodiscus 

discolor (frequency 12 percent, cover 8 percent) and Rosa gymno- 

carpa are always present. Because of the manner in which the plots 

were laid out, frequency and cover values for Acer circinatum are 



Figure 1. CB community. Plot 7. Tree 
layer consists of scattered old- 
growth Pseudotsuga menziesii 
with subordinate Acer macro - 
phyllum. The dominant shrub 
is Corylus californica. 

Figure 2. CB community. Plot 7. 
Bromus vulgaris dominates 
the herb layer. 
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not indicative of the actual conditions in this community. 

The herb layer is dominated by Bromus vulgaris which may 

attain heights of up to 3 feet (Figure 2). At least one of the 

following character species is found: Aster radulinus, Fragaria 

yesca var. bracteata, and Satureja douglasii. Other species that 

are always present include Osmorhiza chilensis, Adenocaulon bi- 

color, Symphoricarpos albus, Vicia americana var. truncata, Ber- 

beris nervosa, Arenaria macrophylla, S ynthyris reniformis and 

Madia madioides. The following preferential species occur in this 

community: Luzula multiflora, Symphoricarpos mollis var. hes- 

perius and Rhus diversiloba. Only two species occur with frequency 

values higher than 60 percent; Bromus vulgaris has a frequency value 

of 5 and Osmorhiza chilensis a value of 4. Cover values for 

the major species are as follows: Bromus vulgaris, 36 percent; 

Achlys triphylla, 6. 5 percent; Gaultheria shallon, 4 percent; Galium 

triflorum, 4 percent and Polystichum munitum, 3. 5 percent (Appen- 

dix 4). 

One of the notable features of the herb layer in this community 

is the marked patterns that occur. Particularly is this evident with 

Achlys triphylla and Berberis nervosa. These species often occur 

in small homogeneous patches and are most frequent on the lower 

slopes of this community. The rhizomatous nature of these species 

has much to do with this pattern but the direct causal factors involved 
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are not known. Within some of the swales where seepage water is 

prevalent Polystichum munitum becomes dominant and Fraxinus 

latifolia Benth. may sometimes be found. 

Acer circinatum /Gaultheria shallon community 

Corylus californica - Holodiscus discolor subtype 

The tree layer in this community in all cases is dominated by 

Pseudotsuga menziesii. At lower elevations Abies grandis forms an 

important member of the community and will be climax on many areas 

below 800 feet. The only other species of importance occurring oc- 

casionally are Acer macrophyllum and Cornus nuttallii. Frequency 

values for only three species were recorded: Pseudotsuga, 100 per- 

cent; Abies grandis, 17 percent; and Cornus, 8 percent. Pseudotsuga, 

with a cover value of 83 percent, is the only species with a signifi- 

cantly high canopy coverage. 

The shrub layer is dominated by Acer circinatum with a fre- 

quency of 46 percent and a cover value of 65 percent. Corylus cali- 

fornica, Holodiscus discolor and Rosa gymnocarpa are always pres- 

ent although frequencies are only 4, 4 and 8 percent respectively. 

Corylus, with a cover of 18 percent, is the only other shrub with a 

significant canopy coverage. 

The herb layer is dominated by Gaultheria shallon or 
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infrequently by Berberis nervosa (Figure 3). Species always occur- 

ring in this community include Adenocaulon bicolor, Polystichum 

munitum, Anemone deltoidea, Galium triflorum and Festuca occi- 

dentalis. Gaultheria very definitely dominates the herb layer, oc- 

curring in frequency class 5 and having a cover of 90 percent. Poly - 

stichum has a cover value of 14 percent while Berberis is only 12. 5 

percent. This latter figure is not representative of the community 

as plot 20 contains no Berberis and it occurs only sporadically in 

plot 17. 

Tsuga heterophylla /Xerophyllum tenax subtype 

Pseudotsuga menziesii dominates the tree layer in this commu- 

nity with a frequency of 92 percent and a cover value of 77 percent. 

Tsuga heterophylla always occurs in this community although fre- 

quency is only 8 percent and cover less than 5 percent. Taxus brevi- 

folia usually occurs sporadically (frequency 8 percent) as a small 

tree. 

The shrub layer consists almost entirely of Acer circinatum 

(Figure 5). It attains its highest frequency in this community, 79 

percent, as well as its highest cover, 82 percent. The lack of 

Corylus californica and Holodiscus discolor is one major feature 

used to distinguish this subtype from the AGs. 

Herb layer dominance is usually attained by Gaultheria shallon, 
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Figure 3. AGs subtype. Plot 26. Herb layer dominated 
by Gaultheria shallon. Range pole is 7 ft. 

Figure 4. AP community. Thuja plicata is dominant tree. 
Acer circinatum is most abundant where stand 
openings occur. 
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Figure 5. AGx subtype. Plot 31. Shrub Figure 6. AGx subtype. Plot 31. Con - 
layer dominated by Acer cir- spicuous species in herb layer 
cinatum. include Gaultheria shallon, 

Xerophyllum tenax and Poly - 
stichum munitum. 

/ 

r 
o 

m 
W 
4 



37 

although Berberis nervosa can infrequently become dominant. The 

former species may be quite vigorous and can reach a height of 

3 feet, particularly where Acer circinaturn is absent (Figure 6). 

Berberis nervosa and Gaultheria shallon each occurs in frequency 

class 5 although Berberis has a higher cover value; 73 percent 

compared to 64 percent for Gaultheria. Xerophyllum tenax is almost 

always present and is characteristic of the community. It has a fre- 

quency value of 2 and a cover value of 21 percent. Polystichum 

munitum is always present and has a cover value of 14 percent. All 

other species have cover values less than 5 percent. 

Holodiscus discolor / Gautheria shallon community 

The lack of stands in this type necessitates caution in character- 

izing the community. Consequently only the major species are used. 

Pseudotsuga menziesii dominates the tree layer with a frequency of 

88 percent and a cover of 65 percent. Other species of lesser im- 

portance are Tsuga heterophylla (frequency 25 percent) and Acer 

macrophyllum. Cornus nuttallii always occurs and attains its maxi- 

mum development and frequency (50 percent) in this community. The 

cover value for Cornus is 23 percent. The normal growth habit of 

this species is to form erect or convex stems arising from a clump. 

It is this latter growth form that has a tremendous effect on the 

community beneath it. Where the crown forms a dense canopy, 
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species such as Gaultheria shallon are shaded out and Berberis 

nervosa becomes the dominant in the herb layer. 

The shrub layer is dominated by Holodiscus discolor although 

its frequency is only 12 percent and cover is 28 percent (Figure 7). 

The cover value for this species is higher than in any of the other 

communities. Corylus californica, Rosa gymnocara and Castanopsis 

chrysophylla are always present. Acer circinatum occurs only 

sporadically in this type but where it does occur it tends to dominate 

the other shrub species. 

The herb layer is usually dominated by Gautheria shallon, but 

this species does not form a continuous cover and vigor may be quite 

low on some of the xeric ridges. However, on plot 15 it grows to 

4 feet in height. Berberís nervosa may be codominant with 

Gaultheria. These species are the only ones with a high frequency, 

each having a value of 5. Cover values for these two species are 

70 and 72 percent, respectively, The only other species with a 

significant cover value is Polystichum munitum with 16 percent. 

Some species indicative of drier sites infrequently found in this com- 

munity include Symphoricarpos albus, Arenaria macrophylla, Madia 

madioides, Rhus diversiloba and Linnaea borealis. 

Acer circinatum / Polystichum munitum community 

The tallest trees in this community are usually Pseudotsuga 



Figure 7. HG community. Plot 15. Holo- 
discus discolor is the main shrub. 
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Figure 8. AP community. Polystichum 
munitum is the dominant herb 
with Oxalis oregana subordinate. 
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menziesii but the understory Tsuga heterophylla normally has the 

greater influence on the community. The relative abundance of the 

two species depends upon the successional stage of the particular 

stand. Tsuga is the only species with an age -class distribution 

indicative of maintaining itself in the climax. Thuja plicata fre- 

quently is an important member of the community and will often be 

a climax species along with Tsuga. It is in this community that 

Thuja attains its maximum development (Figure 4). Acer macro - 

phyllum is also commonly found in this community. Large, dead 

Pseudotsuga are evident in all plots located in this community. Of 

all the communities described in this study this one occupies the 

highest site. One Pseudotsuga on plot 35 measures 83.5 inches d.b.h. 

while one further up Rock Creek exceeds 9 feet d. b. h. Frequency 

of Pseudotsuga is only 58 percent, the lowest value obtained for 

this species on any of the communities. Cover of Pseudotsuga is 

only 47 percent. Tsuga has a frequency of 25 percent and a cover of 

30 percent while corresponding figures for Thuja are 17 and 13 per- 

cent, respectively. 

The shrub layer is dominated by Acer circinatum which has a 

frequency of 62 percent and a cover of 71 percent. Vaccinium parvi- 

folium reaches its optimum development here although it does not 

always reach shrub height and is invariably found growing on rotten 

logs and stumps. Holodiscus discolor and Corylus californica are 
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found occasionally, particularly at the lower elevations. 

The herb layer is dominated by Polystichum munitum which 

may attain heights of up to 4 feet (Figure 8). It falls in frequency 

class 2 and has a cover of 55 percent. Oxalis oregana usually forms 

a dense carpet under Polystichum and has a cover value of 24 percent 

and falls in frequency class 3. Berberis nervosa is the only other 

species with a high cover value (29 percent) but falls in frequency 

class 4 and may be subordinate to Polystichum. Species which are 

always present, apart from the aforementioned include Luzula parvi- 

flora and Gaultheria shallon; the latter occurs in small patches par- 

ticularly on the drier microsites such as on mounds and around the 

trunks of some of the large Pseudotsuga. Montia sibirica and 

Trillium ovatum are usually present in this community. 

Oxalis oregana community 

Since parts of this community were burned some of the stands, 

particularly at the lower elevations, are much younger than others. 

Because plot 3 is located in a young stand and plot 37 in a mature 

stand synthesis of the quantitative data for the tree layer is not 

applicable. The tree layer is dominated by Pseudotsuga menziesii 

during the earlier stages of succession while Tsuga heterophylla or 

Abies procera are the climax dominants; the latter is most abundant 

above 3, 500 feet. 
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The shrub layer is almost non - existent, except for transgres- 

sives such as Tsuga heterophylla and occasional Thuja plicata. Vari- 

ability is the rule; uniformity is the exception in this community. 

Frequencies for the above two species are 6 percent but cover for 

Tsuga is 21 percent compared to 12 percent for Thuja. Cover of 

Abies procera is 1 percent. Only rarely will Holodiscus discolor, 

Rosa gymnocarpa or Acer circinatum be found. 

The herb layer is also characteristically variable; it is very de- 

pendent upon the overstory species. The general perspective of the 

herb layer may be seen in Figure 9. In many places there is nothing 

on the forest floor but litter, particularly where Tsuga heterophylla 

occurs overhead. Only where a windthrown tree has left a hole in the 

canopy does the herb layer become well developed, but rhizomatous 

species, such as Achlys triphylla and Oxalis oregana, may be the 

dominants in such locations as they can readily take advantage of 

these situations (Figure 10). Oxalis oregana is normally dominant in 

the herb layer (Figure 11) occurring in frequency class 4 but cover is 

only 13 percent. Viola sempervirens occurs in the same frequency 

class as Oxalis but its cover is only 7 percent. Polystichum munitum 

is the only other species with a cover value greater than 5 percent; its 

value is 9 percent. Other species which are always present in this 

community include Coptis laciniata and Smilacina sessilifolia. Clin- 

tonia uniflora, Montia sibirica and Luzula parviflora are preferential 

species. 



Figure 9. 0 community. Plot 37. Old - 
growth Pseudotsuga menziesii 
with Tsuga heterophylla sub- 
ordinate. 

Figure 10. Lightspot in Oxalis community. 
Achlys triphylla, Polystichum 
munitum and Acer circinatum 
are abundant here relative to 
the dense forest. 
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Figure 11. The herb layer dominant in the Figure 12. 0 community. Serai Pseudo - 
O community is Oxalis oregana. 
One segment of range pole 
equals 1 ft. 

tsuga overstory in plot 3. 
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Synecology 

Corylus californica /Bromus vulgaris community 

This community is essentially confined to south and southwest 

aspects in the watershed along Rock Creek. It occupies elevations 

ranging from 500 feet to approximately 1, 400 feet near the end of 

the Stilson Creek Road. The CB community is best developed on 

lower or middle slopes. There are two soil series within this com- 

munity; plot 7 occurs on Zahn clay while the eastern portion of the 

community occurs on Jory silty clay loam. Macrorelief is hilly with 

some small streams dissecting the slope. Along the slopes into these 

creeks are found southeast and northwest exposures. It is on the 

latter that reconnaissance plot 41 is located where Abies grandis is 

the climax tree species. Seedlings of this species are found up to 

1, 100 feet on this slope. 

This community has the greatest number of species of any of 

those in the watershed which suggests that it may be the most xeric. 

It occupies the driest portion of the watershed; the precipitation here 

is 68 inches per year. However, both soils have high water holding 

capacities and available moisture is high to very high. 

The CB community receives considerable insolation throughout 

the day and light does not appear to be limiting to many species. It 

has many similarities to some of the stands in McDonald Forest, an 
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area in the foothills further to the northeast. 

Acer circinatum forms only a minor component of this commu- 

nity, being most frequent on the lower slope where the CB and AGs 

communities meet. Only extremely rarely will Acer circinatum be 

found as high as midslope and then it occurs only in isolated colonies. 

Acer circinatum /Gaultheria shallon community 

Corylus californica - Holodiscus discolor subtype 

This is a widespread community in the watershed occupying all 

aspects. At the lowest elevations it is characteristically found on 

north aspects while above 1, 000 feet it becomes common on south 

and southeast exposures. The approximate elevational limits of this 

community are from 600 to 1, 800 feet. 

The majority of the lower elevations of this community occurs 

on the Jory silt loam. A typical soil profile may be seen exposed 

along the road cut near plot 17 on Griffith Ridge. 

Much of the area occupied by this community is marked by a 

ridge and swale microtopography. On these drier ridgetops Acer 

circinatum is rarely abundant, although it is very frequent through- 

out the remainder of the area. Soil moisture may be a limiting fac- 

tor on these ridgetops. 

Normally this type occurs on gentle middle or upper slopes 
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and only rarely occupies steep slopes. 

The only undisturbed stand of Acer circinatum on McDonald 

Forest belongs to this community (reconnaissance plot 25). This 

particular stand is confined to a northerly exposure. 

Tsuga heterophylla /Xerophyllum tenax subtype 

This particular community has a very similar appearance to 

the previous one but is found at higher elevations. Its approximate 

elevational limits are from 1, 800 to 3,200 feet. It is found on north 

aspects at the lower elevations, but probably does not occur on south 

aspects until 2, 200 feet and is the dominant community on south and 

west aspects above this level. The Klickitat and Shotpouch soil 

series are associated with this community; plot 31 occurs on the 

former and plot 4 on the latter. Available moisture in these soils 

tends to be low. This community normally occupies middle and 

upper slopes. 

A considerable quantity of insolation is received, particularly 

on south and west exposures due to the moderately steep slopes. This 

is a major factor in accounting for the density of Acer circinatum in 

this community. 

Holodiscus discolor / Gaultheria shallon community 

This community is rather restricted in areal extent but appears 
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to be confined to areas between 1, 000 and 1, 800 feet elevation. Its 

best development occurs on south aspects on steep middle and upper 

slopes. Soils are chiefly of the Klickitat series. Available moisture 

in these soils is low. 

Many of the largest Pseudotsuga menziesii show evidence of 

surviving a number of rather severe ground fires. Some of the 

largest trees have deeply furrowed bark and broken crowns indicating 

a fairly great age. Some blowdown of the oldest trees has occurred. 

The number of species on this type ranks second only to that 

on the CB community. In the Alsea Basin the Holodiscus /Gaultheria 

community has more species than any of the others and is the most 

xeric. In the Marys Peak watershed the HG type is quite xeric as 

evidenced by the presence of Rhus diversiloba and abundance of 

Festuca occidentalis on the dry ridges. Arbutus menziesii may 

occasionally be found on the ridgetops while Acer circinatum is only 

of sporadic occurrence, being most prevalent near temporary water 

courses or seepage areas. 

Acer circinatum /Polystichum munitum community 

The AP community occurs at all elevations provided suitable 

topographic conditions are present. Normally this type is quite 

fragmentary and few extensive areas are found. It is invariably 

confined to north aspects, on lower slopes or at the base of very 
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steep slopes which serve as catchment areas for seepage water. 

All stands in this type are adjacent to streams. The most extensive 

area of this type occurs adjacent to Rock Creek above the reservoir. 

The soils here belong to the Slickrock series. 

Because of the mesic nature of this community succession is 

much further advanced than in some of the more xeric communities. 

The death of large old Pseudotsuga menziesii has created openings 

in the stand where Acer circinatum is very dense. Where either 

Tsuga heterophylla or Thuja plicata occupy these openings, Acer 

circinatum is only very sparse or absent. 

Oxalis- ore gana community 

This community is fairly extensive and occurs on northwest, 

north and northeast aspects at elevations above approximately 2, 500 

feet. The upper limit varies with the upper limit of Abies procera. 

Plot 3 occurs on Marty silty clay loam while plot 37 occurs on Bo- 

hannon gravelly loam. 

Due to the large area that was burned, the lower portion of 

this community is in a much earlier seral stage than the upper por- 

tion. As a result, it is somewhat difficult to ascertain whether all 

of the slope below Marys Peak belongs to one community or not. 

Very likely at least two, and possibly more, communities exist here. 

Adjacent to the creeks and seepage areas Polystichum munitum 
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dominates the herb layer while Oxalis is subordinate. Except for 

the infrequence of Acer circinatum, this may be very similar to 

the AP community previously described. The most extensive type, 

and one that occupies the slightly drier ground, is the Oxalis oregana 

community as described. The major difference between the two is 

the much lower frequency of Polystichum munitum and presence of 

such xeric species as Pteridium aquilinum and Rosa gymnocarpa on 

the latter. 

The following observations tend to support the hypothesis that 

there are only two communities. In the area that escaped the last 

fire Tsuga heterophylla dominates the stand and shades out many of 

the understory plants. Cover values for all major species have 

declined considerably, including Polystichum munitum. The ex- 

ception to this is adjacent to watercourses and seepage areas. In 

contrast, under the seral Pseudotsuga more light enters the stand 

permitting a greater total cover of herbaceous species (Figure 12). 

Natural mortality is occurring in the Pseudotsuga and Alnus rubra 

is dying out which creates small openings in the stand. The shrub 

layer is composed of Tsuga heterophylla saplings which have a very 

variable frequency and cover and where this species develops a 

very dense patch the forest floor is almost void of any herbaceous 

growth due to the restricted light intensity. 

Light is probably the major limiting factor to the successful 
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Figure 13. Heavy bryophyte cover on 
stems of Acer circinatum 
in the AP community. 

Figure 14. Layering in Acer circinatum. 
Parent clump is to the left of 
the photo. 
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growth of shade - intolerant species. On northeast exposures only 

during summer mornings is there any significant sunlight and, par- 

ticularly on steep slopes, almost no sunlight reaches the forest floor 

during the early afternoon. On northwest exposures it is only late 

in the day that sunlight reaches the forest floor. Lightspots are a 

feature of this community (Figure 10) and are the only locations where 

a rich herbaceous layer develops. 

Community Interrelationships 

An over -all examination of all the communities reveals that 

they can be ordinated on the basis of two variables; elevation and 

moisture regime. Ordinating these communities along an elevational 

gradient from low to high results in the following order: CB, AGs, 

HG, AGx and O. The AP community can occur at any elevation 

provided suitable conditions are met. Using the average number of 

species within the stands in each community as an index of the mois- 

ture regime, the following order of communities can be arrayed from 

xeric to mesic: CB, HG, AGx, AGs, O and AP (Appendix 2). The 

differential species in the community table also indicate the relation- 

ships between communities. For example, the AP and O communi- 

ties have a number of preferential species in common which are rare 

or absent in the other types. These include Montia sibirica, Luzula 

parviflora, Oxalis oregana and Tsuga heterophylla. This suggests 
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that these communities are closely related and have similar environ- 

ments. The AGx and AGs subtypes also fit closely but are different 

from the previous two. The CB community is very different from the 

others as indicated by the great number of preferential species that 

are almost entirely confined to this type. 

Relationships to Other Described Communities 

The forest vegetation of the Oregon Coast Range has been 

studied to some extent, especially within the past few years. There 

are, in addition, other studies pertaining to similar vegetation in 

western Washington and southwestern British Columbia. 

The CB community described in this study is, in all probability, 

a part of the Willamette Valley Salal- Douglas fir forest type (Wp) 

described by Becking (1954). Character species used to identify 

Backing's particular subregion include Arenaria macrophylla, Quer- 

cus garryana, Rhus diversiloba and Fraxinus latifolia. All these 

species with the exception of the latter, occur on the reconnaissance 

plots. Fraxinus is present in the watershed, but is confined to areas 

of lateral seepage where Polystichum munitum is quite abundant. 

Gaultheria shallon is very rare in this community but this may be 

due to past fire or grazing practices (Becking, 1954). 

The AGs subtype of the Acer circinatum /Gaultheria shallon 

community is typical of the Lowland Salal- Douglas fir forest type 

(GPc) of Becking (1954). Many of the species characteristic of the 
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high sites listed by Becking are found within this community. This 

particular community also corresponds to the vine maple - salal com- 

munity of Corliss and Dyrness (1961). 

The Tsuga heterophylla /Xerophyllum tenax subtype of the 

Acer circinatum/ Gaultheria shallon community is probably the equiv- 

alent of the Montane Salal- Douglas fir forest type (GPm) of Becking 

(1954). This subtype does not key out using his key but the following 

preferential species are present: Xerophyllum tenax, Disporum 

smithii, Listera convallarioides, Acer circinatum and Taxus brevi- 

folia. This community is represented in part by the Douglas fir 

community described by Merkle (1948) for the south and southeast 

slope of Marys Peak. Of all the communities described in the Alsea 

Basin it is likely that the salal community most closely represents 

the AGx, although Acer circinatum is only infrequently present in 

this type in the Alsea Basin (Corliss and Dyrness, 1961). The lack 

of extensive areas over 2, 000 feet in elevation may restrict the AGx 

community to Marys Peak and regions further north in the Coast 

Range. 

The HG community encountered in this study is very similar 

to the ocean spray -salal community described by Corliss and Dyrness 

(1961). Bailey (1966) has also described a Holodiscus discolor/ 

Gaultheria shallon association which is similar to both of these 

communities. One major difference between the HG type and the 
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other two is the fairly uniform density of the overstory in the for- 

mer, while the latter two have open portions throughout the com- 

munity where shrub cover is quite high. In the Marys Peak water- 

shed shrub cover is low due to the uniform tree canopy. It is in- 

teresting to note that a number of species that are most common 

in Bailey's Ilolodiscus /Gaultheria association are most prevalent 

in the CB community in the watershed. These include Madia madi- 

oides, Symphoricarpos mollis, Ligusticum apiifolium, Satureja 

douglasii and Bromus vulgaris. The first two species are also 

found in the HG community. This group of species is an indicator 

of the most xeric habitat within the particular region in which it 

occurs. 

The AP community described in this study corresponds to the 

vine maple -sword fern community described by Corliss and Dyrness 

(1961). Many of the stands in the Alsea Basin, however, are much 

younger than those encountered in the watershed. The Polystichum 

munitum /Oxalis oregana association described by Bailey (1966) has 

many similarities in coverage of dominant species and species 

presence to the AP community. The stands described by Bailey 

are, for the most part, much older than those encountered in this 

study. It is very probable that the Polystichum /Oxalis association 

may be a later successional community where the Acer circinatum 

has been shaded out almost completely. If this be the case, the 
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following communities may actually be various sucessional stages 

corresponding to the AP community: the vine maple -sword fern 

community of Corliss and Dyrness (1961), Polystichum munitum/ 

Oxalis oregana association of Bailey (1966) and sword fern - oxalis 

community of Corliss and Dyrness (1961). The AP community in 

this study keys out to the Wild Ginger -Sword Fern - Douglas fir forest 

type (P Pa) of Becking (1954). Although Asarum caudatum Lindl. 

was not observed in the watershed many of the other species are 

common to both communities suggesting that these are closely re- 

lated. The AP does not resemble any of Becking's other sword fern 

types. 

The Oxalis oregana community is a part of the hemlock -noble 

fir - Douglas fir community described by Merkle (1948) on the north 

slope of Marys Peak. There appears to be no other communities 

described in the literature comparable to this type. 

It is difficult to equate the forest site types of Spilsbury and 

Smith (1947) with the communities described in this study. There 

are a number of important species occurring here that are not 

present, or are very rare, on Vancouver Island. These include 

Oxalis oregana, Vancouveria hexandra, Xerophyllum tenax, Rhus 

diversiloba, Corylus californica and Acer circinatum. The latter 

is known only from the Robertson River Valley on Vancouver Island 

(Garman, 1963). 
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Description of Acer circinatum 

Height 

It is somewhat difficult to adequately assess height of Acer 

circinatum since it is influenced by the form of the particular clump 

and this in turn is, at least to some extent, a function of age. Be- 

cause Acer circinatum normally occurs in uneven -aged stands any 

stand -height measurements become quite arbitrary. Maximum 

height values are normally greatest in the AGx and AP communities 

(Table IX) although the individual maximum recorded was 28 feet on 

plot 14. Mean maximum height varies from a low of 12 feet in plot 

4 to a high of 20 feet in plots 26 and 36 (Figure 3). 

Diameter 

The uneven -aged nature of Acer circinatum made estimation 

of a mean diameter for the stand impractical. However, the maxi- 

mum diameter gives some indication of growth potential in a com- 

munity. Acer circinatum probably attains its maximum diameter 

growth in the AP community (Table IX). The largest stems are 

frequently 8 inches in diameter although the maximum recorded 

measured 9. 0 inches and is located in a stand closely related to the 

AGx community. 



Table IX. Quantitative data for Acer circinatum. 

Community Plot no. 

Height (feet) Diameter ( inches) 
Direction 

of stem 
lean 

Slope 
aspect 

Max. 
age 

Crown spread 
Viet) 

Growth 
form Vigor 

Bryophyte 
cover 

Mean 
max. Max. Mean Max. 

Mean 
max. Max. 

CB 8 16 4. 0 NE, S, SW SSW 92 23. 5 26. 5 CL H 3 

AGs 17 15-18 21 6. 7 E N 126 31 CL, E H 4 

20 12-20 20 1. 5 4. 6 NE, ENE NE 70 20. 2 22. 5 E, CL H 3 

26 20 20 4 5.7 NE, ESE( 2), 1 SE 74 20.6 26 E H(D)2 3.2 
SE, NW 

mean 20.4 26.5 3.3 

HG 14 18 28 2.5 7. 3 SE(2), S, SW S 109 32.5 40 E, CL H(D) 3.4 

AGx 4 12 17 1.0 3.0 E, S(3) S 98 14.6 18.5 E,(L)2 H(D) 1.2 
30 18 23 6.5 N, S(2) SSW 142 20.8 24.5 E D 2.0 
31 15 25 2.0 4.6 S, SW, W,NW W 91 14.8 18.5 E, (L,D) H(D) 1.8 

mean 16.7 20.5 1. 6 

AP 33 20 8. 2 N, NE, SW, NW NNW 117 25. 1 29 C D(H) 4 

35 18 25 6.9 SE, NE(2) NNE 109 27.8 30 L, C H(D) 4 

36 20 27 3.0 8. 0 N(2), NNW N 99 27.3 32 E,(CL) H(D) 3.75 
mean 26.7 30.3 3.9 

1 

2 

Number of stems. 

Letters in parentheses indicate this category was of minor importance. 
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Age 

The age of Acer circinatum is particularly dependent upon the 

disturbance history of the stand. There is some evidence to indicate 

that this species may take a number of years after a severe fire to 

successfully re- establish itself throughout the original stand. Once 

established however, and in the absence of denuding factors, this 

species is one of the longest -lived shrubs within this area. The 

maximum age recorded was 142 years for a 6. 5 -inch stem in the 

AGx community (plot 30). One other stem was found to be older 

than this but since the growth rings were so compacted on the peri- 

phery of the core no accurate count was possible. The oldest stems 

are generally found in the AGx community with 8 out of 22 stems 

being over 100 years of age (Figure 15). Some stems approaching 

these ages were found in the AGs community although only 4 of 26 

were over 100 years. In the AP community 4 of 16 stems were over 

100 years but the maximum age recorded was only 117 years. No 

stems over 100 years were located in the CB community. In the 

Oxalis oregana community the maximum age recorded was only 82 

years but this is a result of the previous fire occurring in this com- 

munity. The oldest stem sampled in the shrub - dominated community 

near the snow course was 79 years. 
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Growth Form 

From the data presented in Table IX it is evident that some 

differences in growth form of mature Acer circinatum occur be- 

tween various communities. The most consistent form in the AGx 

community is the erect stature of most stems. Of course many 

stems can also be classed as leaners, but the convex form that is 

characteristic of the AGs and AP communities is infrequent in this 

type. In these latter two communities layering is also very common 

while it is rarely evident in the AGx community. 

Bryophyte Cover 

Of all the measures used to characterize Acer circinatum, 

the cover of bryophytes on the main stem was found to provide a 

very useful means of separation of communities (Table IX). This 

is particularly so with the closely related AGs and AGx communi- 

ties. Heaviest cover occurs in the AP community with the AGs 

and AGx ranking next in order of decreasing abundance. In the 

latter community the lack of bryophytes is particularly noticeable 

and is mainly due to the poor substratum provided by the erect, 

smooth - barked stems of Acer circinatum. The paucity of data in 

the HG and CB communities tentatively suggest that bryophyte cover 

here is similar to that in the AGs community. This index of bryo- 

phyte cover on Acer circinatum stems may be a very useful 
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indicator of the microenvironment of these particular communities, 

especially with regard to relative humidity. The high cover of bryo- 

phytes in the AP community is associated with the mesic environ- 

ment here (Figure 13). Lack of direct insolation, due to location 

on north slopes, is a contributing cause of this phenomenon. In con- 

trast, there is a considerable quantity of insolation received in most 

of the AGx community resulting in a somewhat more xeric environ- 

ment which is not conducive to bryophyte development on Acer cir- 

cinatum stems. As previously mentioned the relatively erect stems 

are also a deterrent to growth of bryophytes. 

Another epiphyte sometimes found, particularly on the heavily 

moss- covered stems, is the licorice fern, Polypodium vulgare L. 

It is most evident in the AP and AGs communities. 

Vigor 

The vigor classification used in this study was of little value 

to differentiate any communities. This is attributable to two causes 

primarily. There was a lack of samples of Acer circinatum taken 

and secondly, no real differences probably exist. The value of this 

type of classification is evident where the development of the species 

is related to the stage of succession of the stand. For example, in 

one stand where Acer circinatum had once formed a dense shrub 

layer under a Pseudotsuga menziesii canopy, many of the stems of 
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the former species were noted to be dead with the majority of the 

living stems having sparsely developed foliage. This was most 

evident under the Tsuga heterophylla where the advanced state of 

the Tsuga had intercepted much of the light, leaving most of the 

surviving Acer circinatum in the lightspots. A vigor classification 

would help to illustrate the phasic development of Acer circinatum 

as it reacts to the changing overstory patterns during successional 

advance. In all the samples taken of Acer circinatum most were 

classified as vigorous with only a few branch ends on some being 

defoliated. This latter feature is due to some other factor than a 

premature seasonal leaf -drop. 

Crown Spread 

It was quite evident when examining Acer circinatum that it 

has a pronounced influential effect on the herbaceous layer beneath 

it, especially when the stems are arched. One means of determining 

this effect is to measure the crown spread (or lateral spread) of 

some of the larger stems of a clump. Table IX indicates that the 

greatest maximum spread, 30.3 feet, is found in the AP community. 

The AGs community shows a maximum spread of 26.5 feet while the 

AGx community has a corresponding figure of only 20.5 feet. Aver- 

age maximum measurements show the same trend. These measures 

only support the fact that Acer circinatum is normally of a convex 
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form in the AGs and AP communities while it maintains a predomi- 

nantly erect growth habit in the AGx community. Although one stem 

in the HG community has a crown spread of 40 feet, this is probably 

the maximum attainable as no other clumps with such an extreme 

spread were observed within the watershed. Any comparisons made 

between the HG community and any other with regard to crown spread 

can only be done so with the greatest of caution as there is insuffi- 

cient data for the former type. 

Direction of Lean 

During the reconnaissance phase of this study it appeared that 

there was a tendency for many stems of Acer circinatum to lean or 

spread downslope. As a.correlation such as this could provide some 

clues to the distribution of the species, the following method was 

devised to indicate what relationship existed between slope aspect 

and stem lean. Field measurements of slope aspect and stem lean 

were analyzed in the following manner. These two measures were 

assigned to the nearest of 16 points of the compass into which they 

fell. The direction of the slope was assigned a value of 0 and each 

point of the compass in either direction was numbered consecutively 

from this starting point so that a maximum number of 8 occurred 

for the point opposite to the slope direction. For example, if a 

slope aspect was N 50 W the north point would be 0, the N N W and 
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N N E points would be 1, the N W and N E points 2 and so on. The 

south point would be assigned a value of 8. The direction of lean 

of each sampled stem was assigned a value corresponding to the 

nearest point of the compass into which it fell. An average value 

for each community was thus obtained. The minimum value possible 

with this method is 0, indicating a strong positive correlation be- 

tween direction of stem lean and slope aspect. The maximum value 

possible is 8, indicating a strong negative correlation. 

Table X indicates an over -all average value of 1.88 for the 

above - mentioned measures, indicating a strong positive correlation. 

Another way of considering this is that the average leaning stem is 

within 42.30° of the slope aspect. Of the 34 stems sampled 94 per- 

cent occur within 124° and 74 percent occur within 56° of the slope 

aspect. This is quite indicative that the species essentially leans 

down or across the slope but seldom uphill. This correlation is 

graphically illustrated in Figure 16. 

Some differences are noted between communities, particularly 

the apparent stronger correlations in the HG, AGx and AP commu- 

nities. In order to account for this one only has to examine the 

slope percentages on these three communities and contrast them 

with those of the CB and AGs communities. In the HG community 

the slope is 57 percent, in the AGx community it ranges from 41 to 

55 percent and in the AP community the range is from 24 to 42 percent. 
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Table X. Correlation of direction of lean of Acer circinatum 
stems with slope aspect. 

Community 
Plot 

number 

Index of Sum of 
sampled sample 
stems values 

Mean 
index for 

community 
Slope 

percent 

CB 8 1,1,7 9 3.0 15 

AGs 17 4 4 11 

20 0,1 1 26 

26 0, 1, 8 9 32 

14 2.3 

AP 33 1, 1, 3, 5 10 42 

35 1, 1, 5 7 24 

36 0, 0, 1 1 30 

18 1, 8 

AGx 4 0, 0, 0, 4 4 55 

30 1, 1, 3 5 41 

31 0, 2, 2, 4 8 47 

17 1.5 

HG 14 0, 2, 2, 2 6 1.5 57 

Over -all average 64 1.88 

1 These figures indicate the number of compass points that 
the direction of the stem lean deviates from the slope 
aspect. Each unit represents 22. 50. 
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Slope aspect 

Figure 16. Correlation of direction of lean of,Acer 
circinatum stems with slope direction. 
One cm. on each radii represents one stem. 
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In contrast, the slope varies from 11 to 32 percent in the AGs com- 

munity and is only 15 percent in the CB community. Hence a general 

trend is very evident; Acer circinatum invariably leans downhill on 

steep slopes while this tendency becomes less marked on gentle 

slopes. On flat areas or very gentle slopes there is no consistent 

direction of lean. It would appear that slopes of the order of 30 

percent may be used to segregate these two tendencies. 

From the data gathered on Acer circinatum it appears that it 

attains its best development in the AP community. The greatest 

diameters and heights are reached here but the maximum ages and 

densities occur in the AGx community. One of the best stands of 

Acer circinatum examined in the watershed is located on a north 

aspect at 1, 900 feet on Miller Ridge. Most of the largest stems 

(4 to 7 inches) are erect and are generally over 100 years of age. 

Density is quite high. This stand is very similar to the AGx com- 

munity. 
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VI. DISCUSSION 

Reproduction of Acer circinatum 

To a large degree the ability of a species to maintain itself 

successfully in a community depends upon its capacity to reproduce. 

Internal factors within the plant as well as external or environmental 

factors are the determinants of successful regeneration. In order 

to discuss this aspect of Acer circinatum it is necessary to distin- 

guish between the two forms of reproduction, namely reproduction 

from seed and vegetative propagation. 

Reproduction from Seed 

Although some clumps of Acer circinatum are prolific seed 

producers, it is not known how frequent are the cycles of good seed 

years in this species. During the course of this study there were 

comparatively few individuals noted with a good crop of seed. Acer 

circinatum produces approximately 5, 000 seeds per pound1 (Van 

Dersal, 1938). This figure is based on samaras with more or less 

of the wings removed (Harlow and Harrar, 1958, p. 455). 

Dissemination of seed by wind is thought to be only of minor 

importance in this species for the following reasons. As Acer 

1 
The corresponding figure for Acer macrophyllum is 3, 100 
(Harlow and Harrar, 1958, p. 468). 
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circinatum invariably occurs in the understory and seldbm grows 

over 30 feet in height, wind currents may be very slight due to the 

resistance provided by the overstory to air movement (Geiger, 1965, 

p. 314). Since Acer circinatum usually forms a dense shrub layer 

eddy currents are the only air movement available for dissemination 

of seed and distribution is quite restricted. It is much more feasible 

for seed to be carried further downslope than upslope, but when Acer 

circinatum is restricted to any habitat it is invariably in creek bot- 

toms, thus necessitating upslope dissemination of seed. This, then, 

is a restrictive factor in the spread of this species. Samaras have 

only been noted in abundance directly beneath the canopy from which 

they fell. 

A second factor in successful establishment of the species is 

viability of the seed. From a superficial examination of some fallen 

samaras, it was found that 16 percent were empty. Natural enemies, 

particularly squirrels and insects, were noted to have consumed much 

of the remaining seed so that only 5 percent of the samaras were found 

to contain viable seed. How much of the consumed seed that would 

have been viable can only be estimated. Germination of seed may 

be inhibited in many cases by the tough samara wall (Mulligan, 1958). 

For successful germination a long after - ripening period with low 

temperature and adequate moisture is required (Corns, 1957). A 

high proportion of organic matter and light shade are prerequisites 
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for survival (Blackman, 1949). 

The condition of the seedbed is an important factor determin- 

ing the success of establishment of any seedling. The dense growth 

of Gaultheria and /or Berberis prevents many seeds of Acer circina- 

tum from ever reaching the forest floor. Where Acer circinatum 

forms a dense canopy there is usually only a thick moss carpet 

underneath which provides a very poor seedbed. This is particularly 

evident in the AGs and AP communities. The frequency of Acer cir- 

cinatum seedlings on those plots where the species is a regular part 

of the community was found to be only 6. 5 percent. By way of con- 

trast, in the same plots stems over seedling size were found with a 

frequency of 58 percent. This strikingly shows the rarity with which 

seedlings are found. Surprisingly, however, one was found estab- 

lished in heavy moss and one in rotten wood. No differences in 

seedling establishment were noted between communities due to the 

lack of seedlings found. 

Natural mortality due to drought may be of significance in 

reducing effective seedling establishment, particularly during hot 

summers with little precipitation such as occurred in 1966. Some 

dead seedlings were noted in the late summer during the course of 

this study. Since summer drought is a regular feature of this area, 

it can serve as a fairly permanent effective limitation to seedling 

establishment. 
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Vegetative Reproduction 

There are at least three means by which Acer circinatum re- 

produces vegetatively. 

Laye ring 

This phenomenon is defined as the propagation of a new individual 

from a branch which has taken root (Le Blanc, 1955). It is a common 

means of reproduction in Picea mariana, Abies balsamea, Larix 

laricina and Thuja occidentalis (Cooper, 1911) as well as in some 

other species. It has been reported to occur from prostrate trees 

of Alnus nepalensis (tanner, 1964). In the case of Acer circinatum 

one or more of the stems (or lower limbs in some cases) bends over 

and roots are developed from the stem at the point of contact with 

the ground (Figure 14). Once the new roots are well established and 

are able to supply the new clump with nutrients and water the con- 

necting branch from the parent clump may be broken or severed by 

some means. This is the major means by which this species repro- 

duces itself and moves into previously unoccupied areas. Layering 

is particularly common in the AP, AGs, HG and probably also the 

CB communities. 
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Figure 17. Fallen tree limbs result in 
bending over of Acer circina- 
turn stems which can then 
take root. Tree limb is in 
center foreground. 

Figure 18. Dense Acer circinatum near a 
meadow border where Abies 
procera forms an open canopy. 
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Rooting 

Rooting occurs when a shoot arises from a root that is at a 

shallow depth in the soil (LeBlanc, 1955). The points at which these 

shoots arise coincide with the shallowest depths at which the roots 

occur and originate in the deep layers of the root cortex ( Busgen 

and Munch, 1929). Root suckering is distinguished from rooting by 

the fact that root suckers only arise from terminal buds on the pri- 

mary root while shoots arising from rooting may occur at any point 

along the root (LeBlanc, 1955). The pattern of young shoots arising 

in a radial direction from a parent clump of Acer circinatum is an 

indication that rooting is occurring. In a number of cases no downed 

or convex stems have been noted to accompany this feature. In one 

specific case a rectangular colony of vine maple approximately 50- 

feet wide of uniform age was noted on the downhill side of the parent 

clump. Initiation of this colony was due to layering from the parent 

clump but the age distribution and extent of area occupied indicate 

that rooting was responsible for the expansion of the new colony. 

Rooting probably accounts for the filling -in of an initially established 

stand of Acer circinatum. 

Where damage occurs to shallow roots, adventitious buds 

develop in the callus tissue and give rise to new shoots. In one 

stand of Acer circinatum where salvage logging was carried out, 
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considerable damage was done to the vine maple where logs were 

skidded out. Ring counts of the shoots coincided within approxi- 

mately two years of the date of logging. Hence, survival of this 

species is partially maintained by resprouting or rooting. 

Coppice Shoots 

Adventitious buds developing around the base of the main stern 

give rise to coppice. Such buds may arise due to mutilation of the 

stem by various agencies. Dormant buds at the base of the stem, 

if their connection with the pith is not severed, can also produce 

coppice shoots (Smith, 1962). Coppicing is most evident after the 

initial clump has been damaged by fire or logging (Figure 19). Cop- 

pice shoots are less common once the clump has been established 

for some time. Deer utilize these tender shoots (van Dersal, 1938) 

which restricts their further development. 

Features of Vegetative Reproduction 

The survival value of a species which can reproduce by vegeta- 

tive means is greatly enhanced and its maintenance, in spite of catas- 

trophe, is assured (Smith, 1962). New shoots arising from subter- 

ranean organs have the great advantage of a stored food supply upon 

which to draw for early growth. Consequently, initial growth is 

generally much more rapid than for a seedling. Species solely 
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Figure 19. Extensive coppicing in Acer 
circinatum following logging. 

Figure 20. Acer circinatum at 3600 ft. 
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dependent upon establishment from seed must rely upon the vagaries 

of the environment as well as the physiological conditions within the 

plant. It is of no minor significance that of the widely distributed 

species encountered in this study most are, at least partially if 

not wholly, dependent upon some means of vegetative reproduction. 

Species reproducing by rhizomes include Anemone deltoidea, Oxalis 

oregana, Achlys triphylla and Pteridium aquilinum; from coppicing, 

Corylus californica, Holodiscus discolor and Cornus nuttallii; from 

rooting, Gaultheria shallon; other species in addition to Acer circina- 

turn that regenerate vegetatively to some extent include Taxus brevi- 

folia, Castanopsis chrysophylla, Rubus ursinus and Linnaea borealis. 

Wind is an indirect cause of vegetative spread of Acer circina- 

turn. Large limbs are frequently blown from the overstory trees 

and fall on the vine maple stem (Figure 17). If the stem is supple 

and the tree limb heavy the former will bend over and make contact 

with the ground. Under favorable conditions roots will form and a 

new vine maple clump will be initiated. This phenomenon is parti- 

cularly evident in the vicinity of plot 4 where the vine maple stems 

are of small diameter, but it has also been observed elsewhere. 

Windthrown trees and falling snags also knock down stems and 

layering may then occur. Hence it is apparent that Acer circinatum 

is very adaptable in that it can become more abundant on a site as 

normal periodic disturbances occur within the stand. 
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Growth 

Phenology 

Differences in the length of the growing season between the 

lowest elevations in the watershed and those just below Marys Peak 

are responsible for differences in phenological phenomena. For 

example, in the early stages of this study the leaves of Acer circina- 

tum at the middle and low elevations were fully developed while those 

near the snow course were less than one -half developed (15 June, 

1966) (Figure 20). In the early autumn (6 October, 1966) leaf -drop 

was already well underway in this high -elevation community while 

none had occurred at the low elevations. Data provided by Hopkins 

(1918) would indicate a 31 -day difference in phenological events be- 

tween these two extremes of altitude. However, there are many 

local influences that probably invalidate this figure. The main point 

to be stressed is that because of the differences in the environment 

one can expect differences in the growth and development of Acer 

circinatum in the various communities. 

Snow conditions have a controlling influence on Acer circinatum 

in the shrub - dominated community adjacent to the snow course. Most 

clumps are of low stature and stems tend to assume a sprawling form 

(Figure 21). Deep, heavy snows that remain well into the spring re- 

sult in direct physical influence upon vine maple as well as a 
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Figure 21. Sprawling form characteristic of Acer 
circinatum stems adjacent to the snow 
course. 

Figure 22. Forty -five year -old stand of Pseudo - 
tsuga menziesii, Acer circinatum is 
approximately 30 years. 
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considerable shortening of the growing season. The severe environ- 

mental conditions here have prevented this species from attainment 

of the old ages that are characteristic of it in the lower elevation 

communities. 

Another feature noted was the early coloration and leaf -drop 

of this species adjacent to road rights -of -way or clearcuts compared 

to those individuals in the forest. Obviously light plays an important 

role in cessation of leaf activity and abscission while temperature is 

of major importance in bud development and leaf expansion. 

Reaction to Competition 

Relationship to Overstory 

As the overstory tree species have such a marked influence 

on the environment beneath them, their composition and distribution, 

to a large extent, are major factors in determining whether Acer 

circinatum can successfully establish and maintain itself within the 

community. The distribution of vine maple within the mature forest 

is quite strongly correlated with the light patterns present. This 

feature can be seen most readily during the middle of a sunny day. 

A strong positive correlation exists between distribution of 

Acer circinatum and Pseudotsuga menziesii (Appendix 3). The latter 

species permits more light through the canopy than the more shade - 

tolerant Tsuga heterophylla and Thuja plicata. Where these latter 
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two species are replacing Pseudotsuga in the stand there is much 

less light reaching the forest floor and Acer circinatum may be 

absent or in a declining phase where many dead and down stems are 

present. Despite the fact that Pseudotsuga may be classed as a 

dominant species in terms of its relative crown position, as in done 

in some tree classifications, Tsuga is in reality the dominant species 

in terms of cover in such stands, if the impact upon the community is 

being considered. Particularly in the AP community, where Tsuga 

and /or Thuja have replaced Pseudotsuga to a considerable extent, 

is the effect of light patterns on Acer circinaturn quite evident. Nor- 

mally the crown layer of the overstory is somewhat irregular due to 

the death of large Pseudotsuga which has created openings in the 

canopy. It is toward these openings that the crowns of vine maple 

tend to orient themselves. Where Tsuga occurs uniformly through- 

out the stand it can result in the complete elimination of Acer circi- 

natum. Such a case is evident on a north aspect on Franklin Ridge. 

Acer circinatum was noted to be abundant, however, on the adjacent 

south exposure and also on the surrounding north slope where Tsuga 

is of much lower density. 

Since Taxus brevifolia is considered the most shade tolerant 

of the coniferous species within this area (Harlow and Harrar, 1958, 

p. 241) it, too, has a strong impact on the understory vegetation. 

However, it rarely forms a sufficiently dense stand to exclude 
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Acer circinatum, although the two species rarely grow adjacent, 

and the crown of the latter develops away from Taxus. Cornus 

nuttalli is another shade- tolerant species with a strong influence 

on the under story community. It is most frequent in the HG and 

AGs communities. In the former Acer circinatum is only an occa- 

sional member but in the latter it is the dominant shrub. However, 

Cornus and Acer circinatum seldom intermingle even though they 

may grow adjacent on the latter community. The sphere of influ- 

ence of Cornus is quite marked, particularly where it takes on an 

arched form similar to that of Acer circinatum. 

The density of Acer circinatum stems is strongly correlated 

with the density of the tree species. The three communities with 

the fewest number of trees per acre (AGs, AGx, and AP) have the 

greatest number of Acer circinatum stems per acre (Appendix 3). 

Despite the low density, the basal area of the tree species in these 

communities is high. This leads to a strong positive correlation 

between basal area of Pseudotsuga menziesii and density of Acer 

circinatum. With the exception of the Oxalis community, where 

neither of the plots contained vine maple, the basal area per acre 

of Pseudotsuga in decreasing order is AGx, AGs, AP, CB and HG 

(Figure 23). The density of Acer circinatum also decreases in the 

same order. Basal area is sometimes used as a means of measuring 

cover of tree species (Phillips, 1959). Where there are a great 
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number of trees per acre, canopy coverage also tends to be quite 

high, thereby restricting light penetration through the canopy. Such 

an instance is noted in younger Pseudotsuga stands and is illustrated 

in Figure 22. This particular stand is approximately 45 -years old 

with Acer circinatum only locally abundant. The general growth 

habit consists of clumps made up of many spindly, sprawling, sparsely - 

foliated stems. In many cases dead stems are evident. The height - 

to- diameter ratio in this particular stand is much greater than that 

in a mature forest. 

Where the tree canopy is quite open, Acer circinatum forms a 

very dense shrub layer. Such cases are evident along steep banks 

of streams and also some areas on south and southeast exposures 

below Marys Peak where Abies procera forms a relatively open 

stand. In this latter instance Acer circinatum forms a nearly im- 

penetrable thicket. Adjacent to this, where the tree canopy is much 

denser, the frequency and cover of Acer circinatum are much re- 

duced. 

Another aspect of the present distribution of Acer circinatum 

is related to the light patterns arising from a previous tree canopy. 

Since vine maple can be a fairly long -lived shrub it may take a 

number of years or even decades to adjust to a changing pattern in 

the overstory. Some of these features may be evident when one looks 

at various stages of succession within one community. Fire has been 
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the main controlling factor in changing the pattern of the tree layer. 

Cessation of periodically recurring fires has, in some cases, re- 

sulted in establishment of a much denser tree layer. If Acer circina- 

tum had previously been well established in such stands, the present 

light patterns may bear little relationship to the present location of 

individual clumps. 

Influence on Shrub and Herb Layer 

Acer circinatum can be considered along with Tsuga hetero- 

phylla, Thuja plicata, Taxus brevifolia, Cornus nuttalli, Gaultheria 

shallon and Berberis nervosa as a species capable of exerting a 

strong impact on the community. Wnile Tsuga, Thuja and Taxus be- 

cause of their large crowns and ability to withstand low light intensi- 

ties always have a strong impact on the community, the ability of the 

other species to modify the community beneath them is largely con- 

trolled by their abundance. Acer circinatum and Cornus nuttalli may 

be considered as second -order influential species since they are con- 

trolled primarily by the cover and species composition of the tree 

layer. The third -order influents, Gaultheria and Berberis, in turn 

only have an influence on the subordinate herbaceous species such as 

Anemone deltoidea, Galium triflorum, etc. Figure 24 diagrams the 

possible interactions of these major influential species. Some of the 

observed effects of this feature are worthy of further discussion. 
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Cornus nuttallii 

Figure 24. Interactions of some major influential species. 

The composition of the herbaceous layer under isolated Tsuga 

heterophylla is frequently different from that in the remainder of the 

stand. This is most evident in the AGx community. The complete 

absence of Gaultheria under the Tsuga is quite normal. Xerophyllum 

tenax often is noted to be more abundant here. A possible explanation 

for this is that Xerophyllum is more shade tolerant than Gaultheria 

and can therefore survive under lower light intensities. Another 

factor, however, is also involved since Xerophyllum could conceiv- 

ably be as abundant under the shade of Gaultheria. This, though, is 
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generally not the case so that the logical conclusion is that Xerophyl- 

lum cannot successfully compete with Gaultheria for light, nutrients, 

and moisture. The latter species predominates where light is not 

limiting primarily due to its vegetative means of reproduction com- 

pared to the much less successful seed production of Xerophyllum. 

Seed production may only occur once in every five to seven years in 

Xerophyllum (Craighead, Craighead and Davis, 1963, p. 32). 

Another very prevalent feature in both the AGx and AGs com- 

munities is the influence of Acer circinatum on Gaultheria and Ber- 

beris. Where the canopy coverage of Acer circinatum is low, Gaul- 

theria develops a uniformly thick layer 1 -1/2 to 3 - 1/2 feet in 

height. Berberis cover varies but it only occurs as a subordinate 

species to Gaultheria and it is necessary to part the foliage of the 

latter species to locate the former. Where, however, Acer circina- 

turn develops a very dense canopy, light is intercepted in sufficient 

quantity to limit or prevent the development of Gaultheria and Ber- 

beris nervosa develops a dense cover under vine maple. The Gaul- 

theria encroachment coincides with the downward projection of the 

periphery of the crown of Acer circinatum, In the AGs community, 

where light is of a sufficiently low intensity to prevent even the 

development of Berberis, only the most shade -tolerant species are 

found, such as Polystichurn munitum. A good illustration of this 

occurs on plot 26. Such observations have previously been noted 
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by Becking (1954) and Corliss and Dyrness (1961). In the AGs and 

AP communities there may be a fairly thick moss carpet under the 

largest convex Acer circinatum. Only very scattered individuals 

of Anemone deltoidea, Campanula scouleri, Disporum smithii, 

Trillium ovatum, Goody a oblongifolia or Viola sempervirens are 

found here. A similar pattern was noted under the convex Cornus 

nuttallii in the AGs community. 

Acer circinatum can have a pronounced effect on the shrub 

layer in a community. In the three communities where it is domi- 

nant, none of the other shrub species form a very significant portion 

of the canopy. The spreading nature of the crown, which intercepts 

the maximum light possible, and the ability to regenerate by layering 

are important in insuring the success of Acer circinatum over its 

competitors. Although Corylus californica and Holodiscus discolor 

both have the ability to resprout, their inability to survive under low 

light intensities reduces them to a subordinate role, particularly in 

the AGs and AP communities. Where vine maple only occupies por- 

tions of some communities, such as the CB and HG types, it domi- 

nates the shrub layer in that portion in which it has become estab- 

lished. The older ages attained by Acer circinatum enable it to 

outlive its shorter -lived competitors, Corylus and Holodiscus. From 

age cores taken of the latter two species it is evident that they rarely 

reach 40 years and seldom attain 30 years although Corylus may 
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attain older ages than Holodiscus. 

Within the AGs community particularly, it was frequently noted 

that Holodiscus and Acer circinatum exhibit a negative density cor- 

relation. Holodiscus tends to be more frequent on ridge crests and 

in small stand openings. Light may account for this although it is 

more probable that root competition is involved. Because of the 

ramification of the roots of Acer circinatum throughout the upper 

portion of the soil, it may be expected that moisture depletion plays 

a significant role in controlling the distribution of some of the com- 

petitor shrubs and herbs. 

Movement of Acer circinatum into 
Previously Unoccupied Communities 

From the previous discussion and examination of the community 

table it is evident that Acer circinatum is a dominant shrub in the 

AGs, AGx and AP communities. In the remaining three communities 

it only occurs sporadically and in order to attempt to explain why, it 

is necessary to look at each community separately. 

Before any of the causal factors operating in a plant community 

can be adequately explained, it is essential to study the effect of these 

causal factors first, i.e., the plant community itself. In this parti- 

cular case this involved considering the areas within the community 

where Acer circinatum is found, the areas from whence it could have 



90 

come, a knowledge of the stand history, reproductive behaviour of 

the species, relationship to competitor species and so forth. There 

was much to be gained from studying vine maple in the communities 

where it is dominant since it is growing under optimal conditions. 

By studying it in the marginal communities (CB, HG and O) where 

restrictive factors control vine maple distribution plausible hypo- 

theses were formulated to account for its distribution. 

The CB is a low- elevation community essentially confined to 

south aspects. Acer circinatum is most prevalent on the lower 

slopes of this community where it abuts the AGs community. This 

latter community occurs on much of the north aspect along the south 

side of Rock Creek and crosses over to the north bank occasionally. 

Vine maple is restricted to a few isolated clumps throughout most 

of the CB community. 

The stand structure of the overstory revealed essentially two 

age classes present in the Pseudotsuga, some very large ( > 50 inches 

d. b. h. ), limby, old- growth (Figure 1) with an even -aged stand form- 

ing the main canopy. The old- growth is approximately 400 years 

while the main canopy is up to 120 years. The prevalence of Abies 

grandis regeneration, particularly on the lower slopes, indicates 

that this community has not reached an equilibrium with the environ- 

ment. Fire scars are prevalent on many of the old- growth Pseudo - 

tsuga. From the above evidence and a survey of the literature the 
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history of this community was ascertained. 

Initially the CB community consisted of a very open stand of 

large Psuedotsuga with at least some Quercus garryana present 

(occasional living and dead trees are still present). The herbaceous 

layer was grass- dominated, probably by Bromus vulgaris. Prior to 

the settlement of the Willamette Valley by white man in the 1840's 

fire was a common occurrence in much of this region. Lightning 

has never been a significant cause of fires in this area (Morris, 

1934b) and most fires were deliberately set by the Indians to burn 

off the grass in the late summer in order to improve game forage. 

A second reason for fire was to keep the shrubs down so visibility 

during hunting would be enhanced (Morris, 1934a). After the period 

of settlement of the Willamette Valley, fires decreased (Habeck, 

1959) and regeneration of Pseudotsuga and Acer macrophyllum oc- 

curred (Kirkwood, 1902). During the pre - settlement period species 

such as Acer macrophyllum, Abies grandis, Acer circinatum and 

Cornus nuttallii existed along Rock Creek and possibly along some 

of the tributary creeks draining the south slope. Once fire ceased 

to occur, these species encroached up the hill until the present day 

when all but Acer circinatum occupy a significant place in the com- 

munity. 

What, then, accounts for the failure of vine maple to migrate 

extensively into this community? An obvious answer may well be 
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that these soils are below the moisture requirement of vine maple 

for a significant portion of the growing season but this is not neces- 

sarily a valid conclusion since Acer circinatum is found, although 

very rarely, about half -way up the slope. So it is now necessary to 

consider the behaviour of vine maple in some of the other communi- 

ties where it is well developed and growing under optimum conditions. 

It was previously mentioned that this species is almost entirely de- 

pendent upon vegetative reproduction and therefore its failure to 

move upslope is related to the fact that most branches droop down 

or across the slope. Obviously, then, for a species to depend upon 

upslope movement by layering when less than 10 percent of the stems 

lean upslope is a very slow process that cannot even begin to be ac- 

complished within 120 years. It is also noteworthy that where Acer 

circinatum has encroached up the slope it is where the slope is quite 

gentle. However, portions of this slope are over 40 percent, which 

is a considerable barrier to further vegetative spread. 

The question will then be raised as to how vine maple became 

established in isolated clumps further up the slope. There are two 

possible explanations that can be offered for this. It is possible that 

vine maple was prevalent over this entire slope and that these isolated 

clumps are remnants of a former stand. However, there is much 

evidence to refute this explanation. Seldom would a fire burn severe- 

ly enough to kill all the roots and leave these very few clumps which 
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would have resprouted. Considering the quantity and type of fuel 

that would have been present for a fire (flash fuels, such as grass 

and twigs), it is out of the question to expect that it would have 

generated sufficient heat to kill vine maple roots below 2 o r 3 

inches in the ground. Other south slopes observed in this area 

indicate that vine maple has a tremendous ability to resprout follow- 

ing a ground fire and can form a rather impenetrable shrub layer. 

A more acceptable explanation in accounting for these clumps is that 

seed was transported to these spots. Wind may have been respon- 

sible, but it is far more likely that squirrels were involved as vine 

maple seeds provide a portion of their diet. The closest area of 

vine maple is probably 1/4 - mile downslope, which is much too 

far in which to expect wind currents to transport samaras. The 

thick samara walls act as a protective coat to the seed and it is 

possible that the samaras may have lain on the ground some time 

before germinating. Age determinations indicate that the oldest 

clump is 96 years while the remainder range from 60 to 70 years. 

This time lag in establishment of Acer circinatum after the over - 

story has developed appears to be quite characteristic. 

The HG community, in some respects at least, is much like 

the CB community previously described. It is quite xeric, ranking 

next to the CB community, and is most prevalent on steep south 

aspects. Its greatest extent occurs along Griffith Ridge. Severe 
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fires have played an important role in the history of this community. 

The overstory is composed of a number of age classes with some 

fallen snags from the oldest age classes. Acer circinatum is abun- 

dant on the lower slope adjacent to Griffith Creek but only occasion- 

ally occurs along the slope. There are, however, some very old 

clumps such as occurs on plot 14 where the oldest stem is 109 years. 

However, because of the steep slope, the spread of the species is 

essentially downslope from the parent clump. An interesting pattern 

was noted once the species does become established. Because of 

its vegetative propagation by layering and rooting a spreading colony 

about 25 -feet wide was evident downslope from the parent clump in 

one instance. Age data revealed the parent clump to be 115 years 

while the clumps below were about one -half this age. Frequently, 

the colonies of Acer circinatum were noted near seepage areas or 

temporary streams. 

In parts of this community vine maple has encroached over 

the ridgetop from the adjacent north aspect and readily spread down - 

slope on the south exposure. However, where vine maple does not 

occur on the adjacent north slope near the ridgetop, there is almost 

a complete absence on the south slope. Wind has probably been 

responsible for the spread of seed to initiate these isolated colonies 

since the nearest seed source is not too distant. Most clumps occur 

on the lower half of the slope, except where encroachment has 
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occurred from over the ridge crest. 

The Acer circinatum in the Oxalis oregana community is re- 

stricted to essentially four situations. Invariably where the infre- 

quent rock outcrops, rock bluffs or talus slopes occur, vine maple 

is also found. This may be due to either favorable moisture rela- 

tions in the shallow soil, a light factor, the fact that it was present 

there previously or a combination of these factors. The fourth 

alternative permits the best explanation since it is likely that the 

rock outcrops and shallow soils surrounding them were the last to 

be restocked after the burn and, once stocked with conifers, growth 

would have been much slower than on the surrounding soils. Con- 

sequently insulation would be sufficient for a shade - intolerant species 

such as Acer circinatum to become established. Once the over story 

canopy becomes sufficiently dense and light becomes limiting, Acer 

circinatum will, in all probability, die out. If, on the other hand, 

growth of the trees is restricted because of the shallow soil, then a 

very sparse overstory may develop and light may never be a limiting 

factor for the growth of Acer circinatum. It is very likely that this 

is the reason for the restriction of this species to these rocky, shal- 

low soils. 

The second situation occurs along steep -sided creeks or canyon 

walls where conifers never effectively limit light to the creek bank. 

Light is of higher intensity here than in the adjacent forest and often 
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Acer circinatum becomes quite abundant in such situations. The 

headwaters of Shotpouch Creek occur on this north slope and it is 

along these small creeks where Acer circinatum is found although 

not necessarily in great abundance. The moisture from the streams 

may also be a significant factor in maintenance of Acer circinatum. 

A third situation occurs along the periphery of natural meadows. 

In one striking example at 3, 000 feet, Acer circinatum is very well 

developed along a portion of the perimeter of a meadow and extends 

for a short distance into the timber, particularly where Abies procera 

forms a somewhat open stand (Figure 18). Lightspots, which have 

never been occupied by trees, are sometimes occupied by vine 

maple, but this phenomenon has only been observed occasionally on 

northwest and northeast aspects (Figure 13). There is also a much 

richer herb flora here compared to the adjacent forest. Lightspots 

in climax stands. have been used to characterize associations (Bailey, 

1966). 

The fourth situation to which Acer circinatum is restricted in 

this community is somewhat difficult to interpret. The species is 

situated on the northwest aspect and was noted to be very abundant 

where blowdown of the overstory Pseudotsuga occurred. However, 

increment borings of the Acer circinatum revealed that it has been 

established prior to the blowdown of the overstory so that windthrow 

is incidental to the occurrence of Acer circinatum. In addition, 
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infrequent isolated stems or clumps occur throughout the stand. 

It is likely that Acer circinatum has always been a part of this 

community although never of high frequency. Since most of this 

community consists of a dense 80 -year old stand of Pseudotsuga 

menziesii and Tsuga heterophyila it is very probable that vine maple 

is presently in a declining phase. If the assumption is made that the 

original stand contained a considerable abundance of vine maple, 

there is the difficult problem of explaining why it is so rare at 

present. An examination of some old- growth stands (plots 37 and 

38) that escaped the last fire indicated that vine maple probably was 

not as abundant prior to the fire as at present. The distribution 

patterns of this species on this north slope, however, are quite 

regular as has been pointed out. It appears quite logical then to 

expect that vine maple has always been confined to these favorable 

niches (rock bluffs, creek banks, meadow borders and lightspots) 

and has moved into the adjacent forest only after a catastrophe, 

such as fire or wind, removed the overstory. However, since its 

migration is so slow it cannot move very far from one of these 

niches before a new forest regenerates and further advance of vine 

maple is arrested. 

There is one unique feature of the overstory in the Oxalis 

community that is not evident in any other community during the 

course of succession. Once the canopy of the developing stand 
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closes it never opens up to any extent during a later successional 

stage. Hence, light is always a limiting factor on the forest floor 

and only those species that are shade tolerant can survive there. 

Initial stand closure is probably reached during the fifteenth to 

twentieth year after establishment of the Pseudotsuga. The great- 

est density of the canopy is attained by the fortieth to fiftieth year 

as is the case in many Pseudotsuga stands (Figure 22). However, 

by this time Tsuga generally becomes well established and from 

this time until the climax state is attained light values on the forest 

floor are very low. 

In contrast, in the other communities a natural thinning of 

stems of Pseudotsuga occurs from approximately the fortieth year 

onward resulting in an opening up of the stand, thus permitting more 

light to reach the forest floor. It is during this opening -up stage 

that Acer circinatum- enters a building phase and greatly increases 

in cover (Bailey, 1966). Hence, it is very evident that there is a 

marked cyclic development in Acer circinatum which is related to 

the composition and cover of the overstory during the course of 

succession. Initially after the overstory has been removed Acer 

circinatum will gradually build up to a fairly high cover value due 

to extensive re sprouting (provided it was originally present on the 

area). A peak value will probably be attained by the twentieth year. 

It will be about five or ten years after the overstory closes up 
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before any significant effects on vine maple are evident. It then 

commences a declining phase during which many stems die while 

those surviving are of low vigor. As the overstory begins to open 

up after the fiftieth year, there is a slow response in the vine maple, 

and it then enters a building phase which is persistent to the climax 

in those communities where Pseudotsug is the climax species. In 

those communities where Tsuga or Thuja are climax there is another 

declining phase in the Acer circinatum which is in response to the 

increasing cover of the more shade -tolerant species. This condition 

is then maintained during the climax. 
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VII. SUMMARY 

The phytosociology of the more extensive plant communities 

were studied in the Marys Peak watershed of the central Oregon 

Coast Range. This formed the underlying basis upon which some 

of the ecological features of Acer circinatum were elucidated to 

account for its distribution. The community table based on recon- 

naissance data reveals five tentative communities, one of which is 

divided into two subtypes. The following are identified and named 

on the basis of the dominant shrub and herb: 

Corylus californica /Bromus vulgaris (CB) community 

Acer circinatum /Gaultheria shallon community 

Corylus californica - Holodiscus discolor (AGs) subtype 

Tsuga heterophylla /Xerophyllum tenax (AGx) subtype 

Holodiscus discolor /Gaultheria shallon (HG) community 

Acer circinatum /Polystichum munitum (AP) community 

Oxalis oregana (0) community 

Quantitative data were obtained from 100 by 50 -foot plots 

located in each of these communities. Three plots were located in 

each of the AGs, AGx, and AP communities while two were estab- 

lished in each of the remaining three communities. 

The CB community is a low -elevation type found on the south 

slope above Rock Creek. Soils underlying this community are of 
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the Zahn and Jory series. The tree layer is usually dominated by 

Pseudotsuga menziesii which frequently consists of two age classes. 

The climax species is Abies grandis. Corylus californica dominates 

the shrub layer while Bromus vulgaris is the herb layer dominant. 

There is a rich and varied herb layer with Satureja douglasii, Aster 

radulinus and Fragaria yesca var. bracteata being character species 

of this community. 

The AGs community is found extensively below 1, 800 feet and 

occurs on the Jory soil series. Pseudotsuga, or Abies grandis at 

the lowest elevations, dominates the tree layer. Shrub layer domi- 

nance is achieved by Acer circinatum while Corylus californica and 

Holodiscus discolor are always present. Gaultheria shallon forms 

a dense cover in the herb layer with Adenocaulon bicolor always 

present. 

The AGx is a higher elevation counterpart of the AGs commu- 

nity. Pseudotsuga dominates the tree layer but two species not 

present in the AGs, Tsuga heterophylla and Taxus brevifolia, are 

scattered throughout this type. The shrub layer consists almost 

entirely of Acer circinatum. The herb layer dominant, Gaultheria 

shallon, may be quite vigorous. Xerophyllum tenax is found in most 

stands and forms a significant portion of the cover of the herb layer. 

This type occurs on the Klickitat or Shotpouch soil series. 

The HG community is a middle -elevation type usually confined 
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to south slopes. Pseudotsuga dominates the tree layer while Cornus 

nuttallii attains its best development in this type. A sparse shrub 

layer exists dominated by Holodiscus discolor while Gaultheria 

shallon dominates the herb layer. 

The AP community is confined to north slopes and adjacent to 

streams where there is lateral seepage water. The tree layer domi- 

nant is either Pseudotsuga. or Tsuga but the climax consists of either 

Tsuga or Thuja plicata. Acer circinatum dominates the shrub layer 

while a vigorous stand of Polystichum munitum is the herb layer 

dominant. Oxalis oregana is subordinate to Polystichum while Luzula 

parviflora and Montia sibirica are preferential species in this type. 

The O community occurs above 2, 500 feet on the north slope 

below Marys Peak. Soils are of the Marty or Bohannon series. 

Pseudotsuga, Tsuga or Abies procera dominate the tree layer al- 

though either of the latter two species may form the climax depend- 

ing upon elevation. The shrub layer is very sparse with saplings 

of Tsuga being dominant. The variable herb layer is generally of 

low cover with Oxalis oregana being the dominant species. Pre- 

ferential species include Coptis laciniata, Smilacina sessilifolia and 

Clintonia uniflora. 

Quantitative measurements were made on Acer circinatum in 

all the communities. Maximum height is attained in the AGs and 

AP communities, diameters in the AP community and ages, density 
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and canopy coverage in the AGx community. Characteristic growth 

forms of mature stems were identified for vine maple. Stems are 

generally erect in the AGx while they assume the convex or prostrate 

form in the AGs and AP communities. A scale of bryophyte abundance 

on the main stern of vine maple was used to advantage in that it is a 

reflection of the growth habit of the stem as well as of the micro - 

environment within the community. Greatest abundance of bryophytes 

occurs in the AP while the AGs and AGx rank next in decreasing order. 

Measurements of the spread of prostrate stems showed a similar re- 

lationship and are another quantitative reflection of growth form. 

A method of correlating the direction of stem lean with slope 

aspect was devised. A fairly strong positive correlation is evident as 

94 percent of the sampled stems occur within 1240 of the slope aspect. 

Differences in the correlation index are noted between communities 

with a much stronger relationship evident on the AGx, AP and HG 

compared to the AGs and CB communities. This difference is attri- 

buted to the degree of slope. Where slopes are very steep, there is a 

good correlation between stem lean and slope aspect while it becomes 

much less pronounced as the slope becomes more gradual. 

The reproductive habits of Acer circinatum were investigated 

as this plays an integral role in a species distribution. Establish- 

ment from seed was found to account for only a very small proportion 
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of new plants. Vegetative reproduction, especially layering, is the 

primary means of regeneration. Other means of reproduction of 

somewhat lesser importance are rooting and coppicing. It is sug- 

gested that the dependence of vine maple upon vegetative reproduc- 

tion is a tremendous advantage and may account for the success and 

widespread distribution of the species. 

Vine maple, although growing in the understory, is a relatively 

shade- intolerant species. Its invariable association with a Pseudo - 

tsuga overstory is partial evidence of this. On the other hand, where 

Tsuga or Thuja forms the overstory, Acer circinatum is confined to 

lightspots. An inverse correlation is noted between the density of 

the tree species and that of vine maple. A low number of trees per 

acre permits more light into the understory, thereby favoring devel- 

opment of vine maple. 

The influence of vine maple on species within its immediate 

vicinity is quite marked in some instances. Acer circinatum, 

particularly once well established in a community, is capable of 

completely dominating its competitors, especially Corylus and 

Holodiscus. This is attributed to its ability to reproduce by layer- 

ing and rooting and its greater longevity. Acer circinatum, when 

forming a very dense canopy, was also noted to influence the com- 

position of the herb layer beneath it. For example, in the AGs 

community, as light becomes more limiting under the vine maple 
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canopy, first Gaultheria shallon drops out of the herb layer, followed 

by Berberis nervosa, then Polystichum munitum, and finally most 

of the other associated herbaceous species until only a thick moss 

carpet is present. 

Hypotheses are advanced to explain the failure of Acer circina- 

tum to become established in the three communities where it present- 

ly forms only a minor component. In the CB community periodic 

fires were set by Indians which maintained a stand of very scattered 

Pseudotsuga with an understory of grass. Species such as Abies 

grandis, Acer macrophyllum and Acer circinatum existed adjacent 

to Rock Creek. Cessation of such fires initiated establishment of 

Pseudotsuga seedlings and those species confined to Rock Creek 

began to encroach up the slope. The failure of vine maple to do so 

is related to the slowness of spread by layering and the insufficient 

time that has elapsed since cessation of fire. The steep slope on 

which this community occurs is also a barrier to a species depend- 

ing upon layering which has less than 10 percent of its stems leaning 

upslope. 

In the HG community fires have also been prevalent and the 

upslope movement of vine maple from Griffith Creek has been a very 

slow process. Some clumps have become established from a migra- 

tion over the ridge crest from the adjacent north slope and readily 

spread downslope on the south side. This has, to some extent, 
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resulted in the formation of distinct bands of vine maple. 

The vine maple in the Oxalis community is noted to be confined 

to rocky, shallow soils, creek banks, borders of meadows or light - 

spots, and scattered sporadically within one area of the forest. Acer 

circinatum is confined to these favorable niches because light never 

becomes limiting. Movement of vine maple from these niches into the 

adjacent community cannot occur because of the lack of light. This 

is due to the unfavorable solar angle on this north slope and the 

prevalence of species such as Tsuga and Abies procera which develop 

a very dark forest. Even if fire or some other catastrophe removes 

the forest, vine maple cannot move out from these niches any great 

distance before a dense new stand of conifers becomes established 

and further advance of vine maple is arrested. 
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Appendix 2. Plant communities in the Marys Peak watershed. 

PLANT COMMUNITIES 

Species 

Stand no. 2 

Comm californica/ 

Bromus vug 
(CB) 

7 S 41 

Aces cincinatum /Gaultheria shallon of dues discolor/ 

Corvlus califomica- ;iolodiscus discolor Gaultheria shallon 

subtype (AGs) (HG) 

25 17 21 20 19 34 26 14 

Acer m t /Gaultheria shallop 

Tsuga hete rovh 11a /X ophwllum te 

subtype (AGO) 

32 11 30 31 4 23 33 

Trees 

Abies procera Rehd. 
Tsuga heterophylla (Raf.) Sarg. 
Taxas brevifolia Nutt. 
Abies grandis (Dougl.) LirrA. 
pue us garryana Dougl. 
Pseudotsuga menziesii (Mirb.) Franco var. menciesz 
Acer macrophyllum Pursh. 
Cornu nuttallìi Aud. 
Thuja plicata Donn 

Cast anopes chrysophylla (Dougl.) A. DC. 
Alnus rubra Bong. 
Arbutus menziesii Pursh. 

Shrubs 

Tsuga heterophylla (Rai.) Sarg. 
Holodiscus discolor (Pursh.) Maxim. 
:omits californica (A. DC.) Rose. 
Rosa 
Acer cire am a Pursh. 
Castanopsis chrysophylla (Doug(. ) A. DC. 
Cornu nuttallìi Aud. 
Vaccinium parvifolium Smith 
Taxa brevifolia Nutt. 
Abies grandis (Doug'.) lind). 
Abies procera Rehd. 
Arbutus menziesii Pursh. 
Pseudotsuga menciesii (Mich,) Franco var. menziesii 
Quartos garryana Dougl. 
Rhamnus purshiena DC. 
Rubes parviflorus Nutt. 
Thuja plicata Donn 

3/1 2/2 5/5 
2/1 2/2 2/2 
5/5 4/5 5/6 4/5 
3/3 4/4 3/3 3/3 

* 2/2 

3/2 3/3 3/3 2/2 
5/3 5/4 5/4 3/3 

2/2 
4/5 5/4 
2/2 
4/4 

3/2 

3/4 3/3 
2/2 3/3 

4/4 4/3 
I/1 

5/5 5/5 5/5 5/5 5/5 5/6 5/5 5/5 5/5 S/5 

3/5 3/3 4/4 3/3 3/3 3/3 2/3 
3/4 3/3 3/3 4/4 3/4 4/4 

1/2 

2/2 3/2 3/3 

1/1 

1/1 
3/3 3/3 3/3 3/3 3/3 3/3 2/1 5/4 5/3 5/3 

4/4 4/3 4/3 3/3 3/3 3/3 2/1 4/4 3/2 4/3 

3/3 3/3 2/2 3/3 2/1 e 3/2 3/2 

5/5 5/5 5/5 5/6 5/6 5/5 5/5 4/4 2/2 

2/1 2/2 2/1 2/1 3/2 * 

2/3 1/1 2/1 3/3 

2/2 
2/2 

1/1 
2/1 1/1 

3/3 3/3 3/4 3/3 2/2 2/2 2/2 
2/2 2/2 2/1 2/2 I/1 

S/5 5/6 5/6 5/6 5/5 5/5 5/S 

3/3 
3/3 

3/3 2/1 

5/5 5/5 5/6 5/5 5/5 5/5 5/5 
2/2 

3/2 
1/1 
2/2 3/3 

1/1 

3/3 
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Acer ciccinatuni/ Polystichum munitum 

(AP) 

3 

3/3 

3/3 4/S 4/6 5/5 4/6 
1/1 

1/1 

5/5 5/5 5/5 5/5 5/5 4/4 5/4 
2/2 3/3 3/3 3/3 3/3 

1/I 1/I 
2/3 4/5 

2/2 
2/2 2/2 
2/3 2/2 

2/1 
5/5 5/6 

2/1 

2/1 

3/2 4/3 4/3 
1/1 2/1 

5/4 5/4 5/5 5/3 5/4 

2/2 

2/1 2/1 
3 /:i. 

2/1 

2/1 

1/1 

1/1 

Ox_lis °°Mina 

(0) 

3/2 1/1 1/1 4/5 

3/2 3/3 4/6 5/6 

5/5 5/5 5/5 2/2 

2/2 

5/2 5/4 5/3 5/3 

2/1 

3/2 

1/1 

10 

e- 

_ _ - 9_ 35 

__ ........ --- .......... _ 

28 36 3 
15 __...,--.0 U .3 

. 

3/3 
6 

2/1 

Nutt. 
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2/2 

3/3 . 

A 

4' 

38 

* 

37 
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Species 

Stand no. 

Herbs 

Cots hemline Gray 
Smilacina sessilifolia (J. G. Bak. ) Nutt. 
Abies pennon Reid. 
Clintonia enflera (Schuh..) Ninth. 
Oxalis oregano Nutt. 
Momia sibirica (L. ) Howell 
Lerida parvV]eee (Ehe ) Derv. 
Xerophyllum toms (Push.) Nutt. 
Gaultheria shallop Punk. 
Berbera nervosa Punk. 
Adenocauloee bicolor Hook. 
Brooms vulgaris (Hook.) Shear. 
Symphor(carpos albee (L.) Blake 
Acce rta macrophylla Hook. 
Synthyric renllorrnis (Dont.) Bent,. 
Vicia americana Muhl. var. truncate (Nun.) Brew. 
Osmorhtea chilensis H. and A. 
Lueula molt /o<a (Rets. ) Lej. 
Media madioldes (Nutt,) Greene 
Symphoricarpos mollis Nutt. var. hesperius (G.N.Jones) C nq. 
Rhos diveesiloba T. and G. 
Bagarie cerna L var. bracteata (Heller) Davis 
Sature)a douglasii (Beath.) Brio. 
Aster radulinus Gray 
Polystichum munitum ( Kaulf.) ?reel. 
Tr /entails ]atifolia Hook. 
Anemone deltoidea Hook. 

Gallum triflorum Micbu. 
Disport= sentthli (I look.) Piper 
Femme occidentalis Hook. 
Acblys triphylle (Smith) DC. 
Trillium ovatum Posh. 
Campanula woolen Hook. 

Viola sempervirens Greene 
Vancouveria hexandra (Hook.) Morr, and Dec., 

Rosa gymnocarpa Nutt. 
Rubes unions Cham, and Schlecht. 
Veccírdum parvifolium Smith 
Goodyear. oblongifolie Ruf. 
Linnaea borealis 1. 

Corvlcs calilormea/ Aver cincinatum /Gaultheria shaROn 

Bnomus tulcaris Corylue californica- Holodiscus discolor 

(CB) subtype (AGO 

2 7 8 25 17 21 20 19 34 26 

1/1 2/1 2/1 

2/2 2/2 
2/1 2/3 1/1 2/2 
3/2 3/2 3/2 4/3 
5/2 5/4 5/3 5/2 
4/2 * 4/3 2/1 
2/1 2/1 3/2 3/1 
2/1 2/1 2/2 2/1 
3/2 3/2 2/1 I/1 
4/3 4/3 4/4 3/2 

1/1 2/1 2/1 
2/1 2/1 3/2 2/1 
1/1 3/2 1/1 
2/2 2/1 1/1 
3/2 2/2 3/3 
3/2 2/1 
1/I 3/2 2/1 
3/3 3/1 3/3 4/3 
2/1 2/1 

1/1 2/2 2/1 
3/I 4/2 2/1 3/1 
3/1 3/2 3/2 3/2 

2/1 2/2 
3/3 2/1 
1/1 2/1 
2/1 3/2 3/2 

2/1 
1/1 4/3 3/2 3/2 
3/1 3/3 4/4 2/i 
3/1 3/2 3/3 2/1 

2/1 

5/4 5/5 4/4 5/6 5/5 5/5 5/5 
4/5 4/5 5/5 3/3 4/4 4/3 4/4 
3!3 2/1 2/2 2/2 2/1 2/1 
3/2 2/1 3/2 3/2 3/2 
3/3 2/2 2/1 2/2 

2/I 3/I 2/2 
3/2 

1/1 + t/t 

2/2 2/1 I/1 
2/1 2/1 

2/1 

3/3 3/3 3/4 3/3 3/3 3/3 3/3 
3/2 3/2 2/1 2/2 2/1 2/1 
3/2 3/3 3/2 3/3 3/3 2/1 2/1 
2/2 3/2 2/1 3/2 2/1 2/1 3/1 
3/3 3/2 2/2 3/2 2/1 1/1 
2/2 2/1 3/2 3/2 3/2 2/1 2/1 

2/1 3/3 3/2 
2/1 2/1 2/1 

3/2 3/2 3/2 3/2 2/I * 

3/1 2/1 2/1 2/1 2/1 
2/2 3/2 2/2 2/1 

3/3 2/1 2/2 
313 1/1 2/1 3/2 2/1 

2/I 1/I 2/1 2/1 2/1 2/I 2/1 
2/2 2/3 2/1 ( 2'2 

6 

Holodiscuc discolor/ 

Gaultheria shallop 

(HG) 

1/1 

14 15 

2/1 

2/2 3i3 
4/5 5/5 5/5 
4/4 4/5 4/5 
3/2 2/1 
2/1 2/1 

2/1 2/1 
2/1 2/2 
2/1 3/3 
2/1 2/1 

2/1 2/1 
2/1 

3/3 

3/2 3/3 3/3 

2/1 3/2 3/2 

3/2 3/2 3/2 

1/1 3/2 2/1 

2/1 2/1 1/I 
3/2 3/2 3/1 
3/2 3/3 3/3 

1/1 

2/1 2/2 3/1 

2/2 2/1 

2/1 2/1 2/1 

2/1 

2/1 2/t 
3/2 3/3 2/1 

gags circmamm /Gaultheria shallop 

Tsuaa heterophylla /Xeroehyllum tenaz 

subtype (AGO) 

IO 32 11 

3/3 3/2 

3/3 2/1 

2/1 
1/1 2/2 
5/6 5/5 3/3 
3/3 4/5 5/5 

30 31 4 9 

2/1 2/1 

2/2 
2/2 
2/1 

2/2 3/4 2/1 3/3 

5/6 5/7 4/4 5/6 
4/5 4/5 4/5 4/4 

2/1 2/1 
2/1 2/2 
2/1 
2/1 

2/1 2/1 4 

1/1 

3/3 3/3 4/4 3/1 2/2 3/3 

2/1 1/I 2/1 2/1 4 2/1 

2/1 1/1 3/1 3/2 

2/1 2/1 2/1 3/2 
2/1 2/1 

2/1 3/2 2/1 2/1 2/1 

3/3 3/1 1/I 3/1 3/3 

1/1 2/1 0 1/1 
2/I 2/1 

2/1 1/1 2/1 3/1 3/2 
1/I 

2/1 2/2 2/1 

2/1 1/1 

3/1 2/1 
2/1 t/1 

3/1 2/1 2/1 

3/3 

2/1 

3/2 
3/2 

2/1 

1/1 

Acer circinatun, Polvstichum munitum 

(AP) 

23 33 35 28 36 12 39 

2/1 2/1 2/1 

Oxalis oregana 

(0) 

37 38 

2/1 

2/1 
3/3 3/3 4/5 3/3 3/3 4/6 2/1 

2/1 1/I 2/I i/1 2/1 1/1 

2/2 2/1 2/1 2/1 3/1 1/1 

2/2 3/3 3/3 2/2 3/3 2/2 2/1 

4/4 4/4 3/3 3/3 3/3 3/3 2/1 

2/1 

2/1 

5/6 5/7 5/6 5/5 5/5 5/6 5/2 

2/2 2/1 2/1 2/1 2/1 3/3 2/1 

2/2 2/1 2/1 2/1 2/1 2/1 

2/1 3/2 2/1 2/1 3/2 

2/1 3/1 lit i/1 1/1 2/1 

2/1 2/1 2/1 I/1 
2/1 2/1 2/t 2/1 3/3 

3/1 0 2/1 2/1 1/1 3/1 

3/2 2J1 2/1 2/1 

2/1 3/2 e 3/1 

o 2/1 2/1 2/1 

2/2 2/1 2/1 
2/1 2/1 

2/1 2/1 2/1 3/2 2/1 2/1 

2/1 

4/3 
3/1 

3/I 
4/1 
4/2 

1/1 

2/1 

2/1 

5/4 

2/1 

2/1 2/1 
1/1 2/1 
2/1 3/1 
1/1 
5/3 5/4 

2/1 

2/1. 3/4 2/1 
3/1 3/2 3/1 2/1 

3/1 1/1 2/1 
3/3 
3/2 2/1 2/1 
3/1 
4 3/1 t/t 

3/1 3/2 2/1 3/i 
3/2 2/1 

4/2 4/3 3/1 
1/1 2/1 

1/1 
1/1 1/1 

1/1 
2/1 
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Species 

Stand no. 2 

eos californien/ tvlm 

41 25 17 

uw Acer circinarsm/Gaultherrá bas lion y 

34 26 6 

Holodiscus discolor/ 

15 10 32 

A<er circinatum /Gaul[heria shl1on 

4 9 23 33 

Acer 

35 

eircinatum /polvstiehum omnivore 

39 

Oxalis oregano. 

38 

Brooms vul¢arfs Coryhss califomica- Holodiscus discolor Geultheria shallop Tsuga heterophylla /Xerophyllum !coax 

(AGa) 

30 31 

(AP) 

28 36 12 3 

(0) 

37 

(CB) 

7 B 

subtype (AGs) 

21 20 19 

(HG) 

14 

subtype 

11 

Herbs (continued) 

Presidium aquilins:m (L.) Kuhn var. pubescens linderw. 2/1 3/3 3/2 3/2 2/2 2/1 2/1 i/ t 1/1 3/2 4/4 2/1 

Pyrola pieta Smith 
* 2/1 2/1 2/1 1/1 2/1 4/1 * 2/1 2/1 

Corallorhire spp. (Haller) R. Br. 1/I 2/I !/ 1 2/1 1/1 2/1 2/1 2/1 2/1 

Iris tense Dougl. 3/2 2/1 I/1 1/1 2/2 1/1 1/1 2/1 

Tsuga heterophylla (Ref. ) Sarg. 
2/1 2/1 3/1 2/1 2/1 3/2 ° 2/1 

Pseudotuga meaziesii (Mirb. ) Franco var. menziesíí 2/1 * 
2/1 2/1 1/I * 1/1 

m Hieraciu albiflorum Hook. * 1/1 1/1 1/1 2/1 1/1 

Tiarella trifoliate L. 
3/2 3/2 3/2 2/1 2/1 3/2 2/1 

Acer rophyllum Pursh. I/1 * * 

Chimaphila memiesii (11.11r.) Sprang. 2/1 
* 2/1 

Acer circtnatum Push. 
* 

Abies grand's (Dougl. ) Lind]. 3/1 3/2 2/1 

Linen cordate (L. ) R.Br. 
Pyrola aphylle Smith 1/1 2/1 

* 

1/1 
2/1 3/1 

Vaccinium scopariumb Liebig 
2/1 2/1 3/1 3/2 

Melica ambulate ( Griseb. y Scribe. 3/1 3/2 
Tuns bmvifolia Nutt. 

* 

Viola glabella Nun. 
* 

Digitalis imposer L. 1/1 Ill 
Ligusticum apiifolium (Nutt.) Gray 3/3 2/2 
Thu) a plicate Donn 

2/1 * 

No. of species 33 43 4 9 35 34 34 26 33 - 24 25 29 35 35 28 14 22 19 24 36 37 15 15 31 39 27 30 22 26 20 36 25 IS 

Mean no. of species 
in community 40 29 33 24 27 24 

Aspect SW S S NW NE N SE NE W S E S S N N S N S W S W N N NE N N N W N N NE N 

Elevation 750 1000 750 800 800 8 -900 1100 850 1200 1800 1650 1200 1650 1750 2700 2500 18-1900 2200 2900 3000 2500 1500 1300 900 1000 1500 19-2000 3000 3000 2600 2800 3100 

Slope 37 40-80 32 27 30 20 66 25 30 55 30 64 50 25-55 20 35 34 45 45 30 35 33 40 43 <65 <55 50 55 22 32 50 55 

Macroselief H H H H H H M H H H H H M M M H M M M M M H H H H H M M M M M M 

Miexorelief it it ir Ir ir it ir ucv Lt Ir uf1 lr ú ucv roil 
u 

lr ufl ufl Imo ucv 

Position on slope IM 1M L L 1. UM IM UM UM UM UM LM LM UM UM [.M UM UM LM 11M UM L Lv 3 L LM L 1.M UM UM UM UM 

'*indicates species was not tallied during reconnaissance but was noted later when plot were established_ 

b 
Identification of this species Is indefinite. Separation of V. scoparium and juvenile V. parviflorum is 

impossible if only vegetative features are used. Many plants lacked reproductive features at tote time of examination. 
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Appendix 3. Summary of quantitative data from plots for trees and shrubs. 

Species Density 

CB 

Frequency (percent) 

AGs HG AGx AP O CB AGs 

Cover (percent) 

HG AGx AP O CB AGs 

Basal area (sq. ft. /acre) 

HG AGx AP No. of stems /acre 
CB 

No. dead /acre 
AGs HG AGx AP O CB 

No of seedlings /acre 
AGs HG AGx AP O CB AGs HG AGx AP O 

Trees 

Pseudotsuga menziesii 44 81 44 90 27 88 17 12 31 24 27 78 162 243 88 100 88 92 58 88 66.3 83.1 64.8 77.4 47.3 75.0 364.03 506.23 257.53 535.70 461.10 312.72 

Tsuga heterophylla 9 3 21 48 9 324 2024 1538 25 8 25 62 7.5 0.4 30.0 50.9 3.83 .55 51.60 57.67 

Acer macrophyllum 27 3 5 4897 243 50 8 18.8 7. 2 10. 4 32.89 4.62 

Cornus nuttallii 9 7 53 3 9 25 8 SO 8 4.4 2.9 23.2 1. 5 , 61 1.63 6.97 1.63 

Taxus brevifolia 162 0.9 

Abies grandis 14 7 1011 38 17 5. 3 4. 6 2. 74 10.54 

Thuja plicata 9 
17 12. 7 66.24 2. 18 

Abies procera 486 12 1. 2 

Castanopsis chrysophylla 5 
12 2. 2 1.00 

Alnus rubra 9 

99 95 106 96 60 141 
401.27 518.40 268.33 537.88 583.56 372.57 

No. of stems /acre I No. of clumps/ acre No. of seedlings/ acre Frequency( ercent Cover ercent 

Shrubs 

Acer circinatum 362 1229 201 2228 660 5 210 22 427 198 324 243 162 6 46 25 79 62 7.7 65.1 24.5 81.7 71. 1 

Holodiscus discolor 375 183 602 73 79 41 149 29 12 4 12 4 7.5 1.9 27.5 0. 3 

Corylus californica 1438 216 88 9 249 29 31 3 162 50 4 41.5 18.0 2. 5 

Rosa gymnocarpa 9 85 15 5 44 3 5 8 1. S 

Tsuga heterophylla 7 29 61 4 6 4.9 21.2 

Castanopsis chrysophylla 144 41 12 35 12 7 4 0. 1 

Cornus nuttallii 9 7 5 7 4 1. 1 0.7 

Vaccinium parvifolium 35 24 9 15 
1. 6 0. 1 

Taxus brevifolia 5 9 
1, 1 4,0 

Abies grandis 31 3 
0.6 

Abies procera 14 

0. 9 

Quercus garryana 9 

Thuja plicata 18 
6 12. 0 

, 

_ O 

S 

l 



Appendix 4. Frequency and cover values of the herb layer in the six communities. 

Species Frequency class I Cover (percent) 
CB AGs HG AGx AP O CB AGs HG AGx AP O 

Coptis laciniata 1 0. 2 
Smilacina sessilifolia 1 0. 3 
Abies procera 1 0.3 
Clintonia uniflora 1 0. 1 

Oxalis oregana 3 4 23. 6 12. 8 
Montia sibirica 1 1 0.1 0.2 
Luzula parviflora 2 0. 6 
Xerophyllum tenax 1 2 2. 2 21. 1 

Gaultheria shallon 1 5 5 5 1 4.4 90.2 72.2 63.6 0.4 
Berberis nervosa 1 1 5 5 4 0.3 12.5 69.5 73.0 29.1 
Adenocaulon bicolor 1 1 1 0. 2 0. 8 0. 1 

Bromus vulgaris 5 1 35.5 1, 6 
Symphoricarpos albus 3 1 3, 2 0, 1 

Arenaria macrophylla 2 0. 8 
Synthyris reniformis 1 1 0. 4 0. 1 

Vicia americana 2 2. 4 
Osmorhiza chilensis 4 1 1 2. 6 0.2 0. 2 
Luzula multiflora 1 0. 1 

Madia madioides 1 0, 2 
Symphoricarpos mollis 2 1,9 
Fragaria yesca 2 1. 1 

Satureja douglasii 1 0. 1 

Aster radulinus 1 0. 6 
Polystichum munitum 1 2 1 1 2 1 3.5 14.2 16.0 14.3 54.6 8.9 
Trientalis latifolia 1 1 1 1 2 0. 5 0.2 0.3 0,1 0.6 
Anemone deltoidea 3 3 1 1 2 1.6 2.7 0.3 0.1 1.9 
Galium triflorum 2 2 1 1 2 3.9 1.2 0.6 1.9 1.1 
Disporum smithii 3 1 1 1 2 2 1.1 0.6 0.3 0.5 0.5 0.6 
Festuca occidentalis 2 2 1 1 2 1 2.2 5,9 2.8 0.3 3.9 0.2 
Achlys triphylla 1 2 2 1 1 6.5 2.8 0.8 2.0 0.2 
Trillium ovatum 1 1 0, 3 0. 1 0. 1 

Campanula scouleri 3 2 1 3 1.6 3.0 0.1 2.0 
Viola sempervirens 1 3 1 4 0.3 1.0 0.1 6.9 
Vancouveria hexandra 3 1 1 1 1 2.9 0.2 0.2 0.1 0.2 
Rosa gymnocarpa 1 1 2 1.5 1.2 1.7 0.5 
Rubus ursinus 2 1 1 1 1.7 0.3 0.1 0.2 

Va.ct.:ínfum parvifolium 1 1 1 1 0.3 0.2 0.2 1. 1 

Goodyeara oblongifolia 2 1 1 1 0. 5 0.3 0. 5 0.4 
Linnaea borealis 1 1 1 3. 1 O. 5 2, 5 0. 1 

Pteridium aquilinum 1 1 1 0.8 1.7 4.8 
Pyrola picta 1 0.2 
Iris tenax 1 0.9 
Tsuga heterophylla 1 1 2 O. 1 O. 1 O. 6 
Pseudotsuga menziesii 1 0. 1 0.2 
Hieracium albiflorum 1 1 0.2 0.2 
Tiarella trifoliata 1 O. 8 
Acer macrophyllum 3 1 1. 2 0. 2 
Chimaphila menziesii 1 2 1 0.2 0.5 0.2 
Acer circinatum 1 1 1 1 0. 1 0. 3 0. 2 0. 1 

Abies grandis 1 1, 0 
Listera cordata 1 0. 1 

Melica subulata 1 O. 1 

Taxus brevifolia 1 1 0. 2 0. 1 

Viola glabella 0.2 
Castanopsis chrysophylla 1. 1 

Dicentra formosa 1 0.2 
Ligusticum apiifolium 1 0. 2 

Pyrola asarifolia 1 1 O. 1 0, 1 

Corylus californica 1 O. 1 

Poa compressa 1 3. 5 

Ranunculus occidentalis 1 0.2 

1 

Frequency class 

1 

2 

3 

4 
5 

R ange 

up to 20% 

21 - 40% 

41 - 60% 

61 - 80% 

81 - 100% 
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Appendix 5. Additional species which occur in less than five stands 
or less than one -half the stands of any one community. 

Actaea arguta Nutt. 
Anaphalis margaritacea (L. ) B. and H. 
Athyrium felix- femina (L. ) Roth. 
Blechnurn spicant (L. ) Roth. 
Brodiaea spp. Sm. 
Campanula prenanthoides Dur. 
Cardamine pulcherrima (Robins. ) Greene var. pulcherrima 
Carex spp. (Rupp. ) L. 
Cephai.anthera austinae (Gray) Hel. 
Cirsium vulgare (Savi) Airy -Shaw 
Collomia heteronhylla Hook. 
Dicentra formosa (Andr. ) Walpers 
Equisetum arvense L. 
Festuca subuliflora Scribn. 
Heuchera micrantha Dougl. 
Holcus lanatus Benth. 
Hydrophyllum tenuipes Heller 
Lilium columbianum Hanson 
Lonicera ciliosa (Pursh. ) DC. 
Lotus micranthus Benth. 
Lupinus spp. L. 
Maianthemum bifolium DC. var. kamtschaticum (Gmel.) Jeps. 
Monotropa uniflora L. 
Oplopanax horridum (J. E. Smith) Miq. 
Osmorhiza spp. Raf. 
Pachistima myrsinites (Pursh. ) Raf. 
Philadelphus gordonianus Pursh. 
Poa compressa L. al 
Pyrola asarifolia Michx. 
Ranunculus occidentalis Nutt. var. occidentalis 
Thalitrichum occidentalé Gray 
Veratrum caudatum Hel. 

a/ Species identification is indefinite. Sample collected late in 
season when few intact spikelets were present. 


