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INTRODUCTION

The need for educational and research preserves (Natural Areas)

has long been recognized by scientists and others. The establishment

of such areas, however, has progressed at a relatively slow rate. This

lack of Natural Area establishment is due to a nnmbex of factors ranging

from outright opposition to general apathy by the persons or agencies

involved. An argument put forward by some economists, and often quite

justifiably, is that the area or resource in question is economically

more desirable for an alternative use. Their arguments, however, have

not, or have been unable to take into consideration the value of the

resource to scientists and people of the future or its value as a base-

line. Since the major objectives of Natural Area allocation are to

provide relatively undisturbed ecosystems for the use of future genera-

tions as. well as to provide baselines (which are essential in our under-

standing of ecosystem function); and since we do not, at this , time,

have adequate knowledge of future desires and needs, we arrive at a

perplexing situation with regard to Natural Area establishment.

The policy of the National Park Service towards management and

use of national parks is:

. . . to conserve the scenery and the natural and historic
objects and the wildlife therein and to provide for the en-
joyment of the same in such manner and by such means as will
leave them unimpaired for the enjoyment of future genera-
tions.

These two aims have often proven to be incompatible. It is with this

in mind that the National Park Service must recognize the need for land

1
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use zoning within the national parks 	 Zoning in these parks should pro-

vide for: . (1) the preServation of natural and historic objects and

wildlife, (2) the preservation of partially modified ecosystems for man

to use and enjoy, and (3) the preservation of ecosystems for baseline

measurement and potential future use as Natural Areas.

In northwestern Washington a sizeable portion of the relatively

undisturbed ecosystems remaining in the'contiguous.United States are

found. Many of these are located within the North Cascades National

Park Complex. During the summer of 1970 an ecological survey of 11

potential Natural Areas in the Complex was conducted and subsequently

evaluated with regard to their potential as Natural Areas.

Two general categories or types of areas were surveyed. These

consisted of: (1) valleys (mainly the bottomland and lower slope vege-

tation), and (2) mountains (subalpine and alpine vegetation). In each

of the areas (Figure 1) the major plant communities were first studied

by a reconnaissance of the area. Upon returning through the area a

varying amount of quantitative and qualitative data was obtained, de-

pending on the size, accessibility, and relative importance of the com-

munity. The quantitative data taken in the valleys consisted of cover-,

age of all vascular plants, as well as density and DBH (diameter at

breast height) of all tree species present in .2-acre circular sample

plots. In the Subalpine and Alpine Zones k , where plant cimmunity size

is much smaller, the coverage of the major vascular plants was estimated

The Subalpine Zone is defined in this report as that area above the
continuous forest (forest-line) and below the upper limit of conifers
as an upright tree form (tree-line)„. above this is the Alpine Zone
(Douglas, 1969a, 1969b, 1970).
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for the entire community. Although a minimum number of plots was

necessary the information obtained does provide a general picture of

community structure and composition in the areas. Brief notes were

also taken on the fau-aa, water resources and other factors that were

of possible educational or research value.

The status of introduced or exotic plant species in each area

has also been noted. Fortunately these exotics do not usually replace

indigenous species unless the natural vegetation is disturbed by man

(Baker, 1965). In the potential Natural Areas studied'the introduced

species are restricted to trails or campsites in the valleys and are

presently not a threat to the natural communities.

Nomenclature of species appearing on the text follows Hitchcock

et al (1955, 1959, 1961, 1964, 1969), Lawton (1965), and Hale and

Culberson (1970), for vascular plants, mosses and lichens, respectively.

Only the binomial of the species has been used when just a single

variant of the species occurs in the North Cascade.

U.S: Forest Service type maps have been included for each area

surveyed. These type maps, however, have ,only been included to provide

the reader with a rough idea of the extent of broad vegetation types

(i.e., coniferous, deciduous, non-forested). The individual forest

' types designated by the maps were often found, when checked on the

ground, to be erroneous or e y:tremely misleading. In some instances

the major tree species was incorrect, and more.commonly, the stocking

had been incorrectly estimated or important secondary tree species had

been omitted. Thus the use of these maps for ecological purposes is

usually quite limited.



VALLEY AREAS

The present geomorphology of the North Cascade Range is primari-

ly due to the extensive glaciation by both continental and alpine glaci-

ation during the Quaternary. This is reflected by the numerous steep-

walled U-shaped valleys, the rounded tops of the lower mountains and

the cirques, aretes and jagged peaks of the higher mountains.

The glacial valleys examined during this study consist of two

types: (1) valleys, with the typical parabolic cross-section profile,

and (2) valleys with a relatively more narrow and deep cross-section

profile. The latter type is probably due to an increase in intensity

during the process of valley glaciation (Graf, 1970). The first type

of valley (Baker River, Little Beaver. Creek, Big Beaver Creek, Chilli-

wack River and the North Fork of the Nooksack River) all contain sub-

stantial-deposits of glacial till and have well developed bottomland

vegetation types. This is in contrast to the relatively narrow and

deep valleys (Stetattle Creek, Luna Creek and McMillan Creek) which

have little or no deposits of glacial till and poorly developed bottom-

land vegetation types.

1. The Baker River Draina;e

Description of the Area 

The Baker River and its tributaries occur' in portions of:

T 38 N, R 10 E; T 38 N, R 11 E; T 39 N, R 10 E; and T 39 N, R 11 E

(Figure 2). The river flows in a northeast to southwest direction and

is about 10 miles in length; all out 2 miles being in the North Cascades
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National Park. The major tributaries, ranging from 3 to 5 miles in

length are: Sulphide, Pass, Crystal, Mineral, Picket, Bald Eagle,

Lonesome, and Scramble Creeks.

The valley of the Baker River ranges from 1/8 to 1/2 mile in

width and has a rise of 1200 feet elevation from its mouth to its junc-

tion with Mineral and Picket Creeks, a slope of 3 percent over the 8

miles. The valley bottom is flat and consists of several river terraces

of varying ages and origins. The mountain slopes along the river rise

abruptly from the valley floor into precipitous cliffs and rock out-

crops. The more level portions of the valley cover about 2500 acres

while the entire drainage of the Baker encompasses approximately 58,000

acres.

Along the Baker River, especially on the north side, are numer-
•

ous large ponds formed by beaver dams. These ponds are quite extensive

and extend from just east of the National Park boundary to Pass Creek,

a distance of about 7 miles (Figure 3).

Vec-tation

General description

The main valley bottom of the Baker River consists of three

•
general terraces. The first, the oldest and largest, probably dates

back to the last valley glaciation. On this upper terrace, which upon

closer examination may prove to be of more than one age or origin,

occur the major coniferous plant communities of the valley. These

communities are representative of the Tsuga heterophylla Zone or Forest

Type described by Franklin and Dy,.ness (1969) and Douglas (1969a) for
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Figure 4. Legend for forest type maps.

Major Species

Pseudotsuga mengiesii
Tsuga heterophylla

C	 Thuja plicata
FM	 Abies sp.-Tsuga mertensiana
LP	 Pinup contorta
BD	 Deciduous sp.

Associated Species

Pseudotsuga mengiesii
es	 Picea engelmanni
mh	 Tsuga mertensiana

Tsuga heterophylla
yc	 Cha^aecyparis nootkatensis
c	 Thuja plicata
1p	 Pinus contorta
w	 Pinus monticola
of	 Abies Zasiocarpa
a	 Abies amabilis
wf	 Abies grandis
be	 Populus trichocarpa
b	 Betula papyrifera

Acer macrophyllum
ra	 Alnus rubra

Noncommercial Forests and Nonforest Areas

SA	 Subalpine
NR	 Noncommercial rocky

Brush
Open
Water

Density of Stocking Symbols

•
Nonstocked (less than 10 percent)
Poorly stocked (10-40 percent
Medium stocked (40-70 percent)
Well stocked (70-100 percent)

Stand Size Class and Symbols

1	 Seedlings art.', saplings (0-5" DBH)
2	 Pole timber (5-11" DBH)
3 .	 Small saw timber (11-21" DBH)
4	 Large saw timber (21" DEB and larger)
5	 Large old growth - Pseudotsaga mengiesii

(21" 'DEB and larger)
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the North Cascades. Touga heterophylla is the major climax species

while Abies amabilic is of lesser importance. The dominant tree layer

of these forest stands consists of various mixtures of Tsuga heterophylla

and Thuja plicata. Several large stands dominated by deciduous species

such as Acer macrophyllum, Alnus rubra, and PopuZus trichocarpa also

occur on the upper terraces.

On the upper slopes Pseudotsuga menziesii,.which is infrequent

on the lower slopes and in the valley bottom, is a common species along

with Tsuga hoterophylla and Thuja pZicata. These slopes are extremely

precipitous and difficult to climb thus none of these communities were'

examined except from a distance. At higher elevations Abies amabilis

and Tsuga mertensiana are the dominant species in all tree layers.

The two lower terraces of the valley are of more recent origin

and are the result of floods. The lowest consists of numerous age

classes of trees and is dominated by the pioneer species, Alnus rubra

or Populus trichocarpa. These sites are probably quite unstable with

some of the communities being swept away during years of extremely

heavy runoff. During these more extensive flood periods, a second and

higher terrace has been formed. These older, and more stable communi-

ties have the same composition as on the lower terraces. The under-

story, however, becauSe of better soil development, is relatively well

developed.

Plant communities

1) Tsuga heterophylla-Abies amabilis/Vaccinium ovalifolium community.

Forest stands dominated by Tsuga heterophilla and varying

amounts of Abies amabilis arc common throughout the Baker valley. They
•
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are most frequent on the upper river terrace or lower slopes.

The stand examined in detail (Table 1) is located west of Sul-

phide Creek on the nori-11 side of the river and caverS approximately

140 acres. Tsuga heterophylla and Abies amabilis are the only species

in the dominant and intermediate tree layers. These trees are also the

major climax species. Thuja pZicata seedlings, although rare, were

also present in the understory. Vaccinium ovaZifelium and Acer circina-

tum are important species in the tall shrub layer. Common herbs in the

community are Tiarella unifeliata and Dryopteris austriaca.

The Tsuga-Ahies/Vaccinium community is quite variable in the .

valley. The major differences occur in the composition and structure

of the tree species. An example of this variability is illustrated in

Table 2. This stand is almost identical to the previous one studied

with the exception of the greater diversity . of species in the dominant

tree layer. The average size of the tree species is also greater on this

more mesic site.

• 2) Thuja pZicata-Acer macrophyllum/Athyrium filix-femina community.
•

This complex community occurs on the more hydric sites of the

upper terrace. The tree species mixture is quite variable from stand

to stand throughout the valley.

A representative stand (Table 3), located east of Lake Creek

and covering about 125 acres, was examined. Although Thuja pZicata

was the most common species in the dominant tree layer Acer macrophylluni,

Tsuga heterophylZa, and Abies amabilis were also frequent. Alnus rubra,

Tsuga heterophylla, Abies amabilis, and Acer macrophyllum dominate the

intermediate tree layer. Tsuga heterophylla, although sparse, is the
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.Table 1. Composition and structure of a Tsuga heterophyZia-Abieo raVtis/

Vaecinium ovalifolium stand in the Baker River drainage. '

Species and Layer Average DIM Trees Average Frequency
DBH Range per Cover

(inches) (inches) Acre (%) (%)

•
Dominant trees:

Tsuga keterophyna 20 12-36 61 30 100

Abies amabilis 14 12-20 38 23 100

Intermediate trees:

Abies amabilis 6 4-12 35 17 100
Tsuga heterophy?la 8 4-12 37 15 100

Tall shrubs and saplings:

Vacciniwn ovalifoliwn 21 100
Acer circinatum 12 100
Sambucus racemosa var.

arborescens
2 80

Rubus svectabilis 1 100
Oplopanaz horridum 1 130
Tsuga heterophylla 1 100
Abies amabilis 1 100

Low shrubs and herbs

TiarclZa unifoliata 10 100
Dryopteris austriaca 3 100
Rubus pedatus 1 100
Clintonia uniflora 1 100
Athyrium filix-femina 1 100

a
Species with an average cover of one percent, or more, are included in this
table.

b
Data for this community was compiled from five .2 acre plots.
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TABLE 2. Composition and structure of tree species in a Tsuga heterophylla-
Abies amabilis/Vaecinium ovalifolium community in the Baker River
drainage.a

Species and Layer Average DBH Trees Average Frequency

' DBH 'Range per Cover
(inches) (inches) Acre (%) (%)

Dominant trees:

Tsuga heterophylla 24 16-48 77 49 100

Thuja plicata 48 36-72 22 24 100

Abies amabilis	 ,
rseudatsuga menziesii

16
30

16-18
24- 36

3
2

2
2

67
33

Intermediate trees:

Tsuga hctcrophyna 12 4-14 48 29 100

Abies amabilis 7 4-14 32 21 100

Saplings:

Tsuga heterophylla . 1 0- 2 10 67

Abies amabilis 1 0- 2 10 67

Seedlings:

Tsuga heterophyila T 33

Abies amabilis T ..33

aData for this community was compiled from three .2-acre plots.
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TABLE 3. Composition and structure of a Thuja plicata-Acctmacrophyllum/
Athyrium filix-femina community in the Baker River drainage. a9 b

Species and Layer Average DBII Trees- Average Frequency
DBII Range per Cover

(inches) (inches) Acre (%) (%)

Dominant trees:

Thuja pli-cata 48 16-96 10 14 100

Acer macrophyllum 17 12-26 6 9 60

Tswja heterophylla 22 14-28 4 4 40

Abies amabilis 14 12-18 3 3 60

Intermediate trees:

Alnus rubra 8 4-12 7 4 60

Acer macrophyllum 8 4-10 10 2 80

Tsuga heterophylla 8 6-10 ' 7 2 60

Abies amabilis 7 4-10 4 4 40

Tall shrubs and saplings

Sambucus racemosa var.
arborescens 6 100

Opiopanax horridwn .	 5 100

Acer vircinatum 5 80

Rubus spectabilis 1 100

'gibes bracteosum 1 80

Low shrubs and herbs:

Athyrium filix-femina 21 100

Tolmia menp,iesii 4 100'

Circaca alpina 3 100

Dryopteris austriaca 2 100

Tim-al-a unifoZiata 2 100

.Galium sp. 1 100

Polystichum munitum 1 80

a
Species with an average cover of one percent, or more, are included in this
table.

•b
Data for this community was compiled from five•.2-acre plots.
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only important climak . species. Alnuc rubra and Ace-2', macrophyllum occur

sporadically in the tall shrub and sapling layer. In this layer Sambucus

racemosa var. arborescens,,Oplopanax horridum, and Acer circinatum are

impOrtant species. • The herb layer is dominated by Athyrium filis-fcmina.

Other frequent associates are Circace aZpina, Toirna meng iecsii, Dr2jop-

teris austriaca, and Tiarella unifoZiata.

Thuja plicata/Acer circinatum community.

Stands of this community are common in the valley but are of

small size. Thuja plicata reaches its greatest size in this community

with an average DBH of 84 inches and some of the larger trees reaching.

132 inches DBH.

Thuja plicata is the sole species in all tree layers. Acer

circinatum forms a dense tall shrub layer. The herb layer is dominated

by Polystichum munitum, Smilicina stellata, and Clintonia uniflora.

Acer macrophyllum/Pubus spectabilis/Polystichum'munitum community.

This community occurs on the well drained slope3 above the

upper terrace. The effects of the last mcjor fire in the valley are

most evident on these sites. Thuja plicata snags, up to 145 inches DBH,

are common throughout the stands. Since the fire completely removed

the forest cover on the mountain slopes above, runoff has apparently
•

been rapid and has resulted in the removal of the upper soil horizons

and the, deposition of much :-.'parse material.

The stand examined (Table 4) was about 100 acres in size and

was located about 1/2 mile east of Sulphide Creek. The overstory con-

sists mainly of Acer macrOphyllum although Alnus rubra and Tsuga hetero-

p'zyll are of some importance. Thuja plicata and Pseudotsuga mengiesig:

1
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TABLE 4. Composition and structure of an Acer macrophy11urn/Rubu cpcctabilis/
Polystichum munitum community in the Baker River drainage." •1 b

Species and Layer Average OBIT ' Trees - Average . - Frequency
DBH Range per Cover

(inches) (inches) Acre (7) (%)

Dominant Trees:

Acer macrophyllum 11 6-26 61 52 100
Alnus rubra 8 8-14 19 11 75
Tsuga hetcrophylla 14 8-22 5 6 25
Thuja plicata	 • 16 16 1 1 25
Pseudotsuga menziesii 14 8-22 1 1 25

Intermediate trees:

•Tsuga heterophylla 4 4-8 14 1 .75
Acer macrophyllum 5 4-6 6 1 50
Thuja plicata 6 6 2 1 25

Tall shrubs and saplings:

Rubus svectabilis 10 100
Acer circinatwn 6 100
Rubes parviflorus 1	 - 100
Sambuscus racemosa var.
arborescens 1 100

Thuja pZicata 1 75
Tsuga heterophylla 1 50

Low shrubs and herbs:

' PoZystichum mum:turn 8 100
Tolmia mcniesii ..5 100
Athyrium filisrlemina 4 100
Circaea aZpina . 3  100
Telimia grandiflorum 2 100
Vaccinium parviflorum T 100
Adiantum pedatum T 100
Caliww sp. T 100
Nontia sibirica T 100
Dicentra formosa T 75

a
Species with an average cover of one percent or a frequency of 75 percent, or
more, are included in this table.

Data for this community was compiled from four .2-acre plots.
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are infrequent in the dominant tree layer. The sparse intermediate

layer is composed of Acer macrophylZum, Thuja plicata, and Tsuga hetero-

phylla. Reproduction is mainly Tsuga heterophyfla and Thuja plicata

with Abies amabillis occurring infrequently. Important tall shrubs are

.	 •
Rubus spectahilis and Acer circinatwa. Polystichwn munitum, ToZmia

•
menziesii, Athyrium filix-femina, Circaca aZpina, and Tellmia grandi-

flora are frequent herbs.

Populus trichocarpa-Acer macrophyllum/Acer circinatum/Stilicina•

stellata community.

This community occurs on moist sites of the second terrace.

Stands representative of this community are most common in the lower

•
part of the valley on both sides of the river.

Acer macrophyllum is the most important species in the dominant

tree layer. Thuja pZicata, a seral species, is infrequent in the over-

story. Acer macrophyllum, Tsuga heterophylla, Abies amabilis, and less

frequently, AZnus rubra occur in the intermediate tree gayer. Tsuga

heterophylZa, Abies amabilis, and Acer macrophyllum are climax species

in the community. Other important. species in this layer are Oplopanax

horridwn, Rhamnus purshiaw, and Rubus spectabilis. SMilicina stellata,

Clintonia uniflora, and Dryopteris austriaca are common herbs.

AZnus rubra/Rubus spedtabilis community.

On the more stable areas of the Jower terraces (mainly on the

second terrace where soil formation is more advanced) occur extensive

stands of AZnus rubra dominated communities. The soils of these pioneer

stands are usually quite moist and may be under water for short periods

during spring floods.
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Alnuo rubra is often the sole species in all tree layers..

Rubus spectabilis is the dominant tall shrub. Its main associates are

Acer circinatum and Seavbucus raccmosa var. arboresceno. The herb

layer is dominated by Gymnocarpium dryopteris, Viola glabella, Dicentra

formosa, Smiliciana stellata, Athyrium filix-femina, and Tiarella uni-

foliata.

anus rubra-Populus trichocarpa community.

Where both anus rubra and Populus trichocarpa have been the

pioneer species on the lower flood terraces mixed deciduous communities

are found. These, except for the addition of P. trichocarpa, closely

resemble the Alnus/Pubus community previously described.

bolus fusca-Acer circinatum community.

In most instances, during the survey, time has not allowed n

close study of small or minor communities in the continuous forests.

The occurrence of Malus fuscp, however, in a near pure stand of almost

an acre in size deserves brief mention. This species is usually found•
•

as an isolated specimen on dry sites throughout the Cascades. The

stand examined occurred near the banks of the Baker River on an old

rockslide. MaZus fusca, ranging in diameter from 6 to 12 inches, domi-

nates this dense shrub or small tree community. Acer circinatum is

also an important species. Other tall shrubs or small trees occurring

are Acer macrophyllum, A. glabrum and Rhamnus purshiana. Rubus specta7

bills dominates the understory shrub layer. Viburnum edule, AmeZanchier

alnifolia and Sambuscus raccmosa are also found in this layer. Impor-

tant herbs in the ground cover are Streptopus roseus, Athyrium filis-

femi.na, Smilieina stelLata,.and Pteridiu► aquilinum. This community
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appears to be in a stable state since Ikaus fucca reproduction is

abundant.

Avalanche Track communities.

These communities were not examined in detail thus only the

major species will be mentioned. At. lower elevations Acer circinatum

is the dominant species. At upper cleva*.ions and on cool northerly

aspects this species is replaced by Minus sinuata.

Aquatic or Semi-aquatic communities.

These communities are restricted to the margins of the exten-

sive and fairly recent beaver ponds. Common plants in these habitats'

are Scirpus sp., Carex sp. and Juncus sp.

Exotic species

The sides of almost the entire length of the Baker River trail

is the habitat for numerous introduced species. As in most areas of

the western North Cascades these plants are absent from the nearby

natural plant communities. Some of the exotic species identified were

Plantago major, P. Zanceolata, Trifolium repens, Rumex obtusifaius, R.

acetosella, Taraxacum officinalis and Digitalis purpurea. In addition,

many of the grass species occurring along the trail may also be intro-

ductions..

Fauna 

Very little deer sign was 'encountered in the Baker Valley. The

possibility of a relatively small deer population in the main valley

can be expected due to the mature forests and , extremely steep slopes of



20

the valley. These forests and slopes present a rather unfavorable

habitat for deer. Four bears were observed during the study. Two of

them were females accompanied by twin cubs. The numerous bear sign

indicates a good sized population. The extensive beaver ponds through-

out the valley may support one of the largest beaver populations in the

North Cascades. Recent activity wa' • noted on the shores of several of

the ponds.
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2. The Little Beaver Creek Drainage

Description of the Area 

The Little Beaver Creek drainage occurs in portions of: T 40 N,

R 11 E; T 40 N, R 12 E; T 40 N, R 12 E; T 39 N, R 11 E; T 39 N, R 12 E;

and T 39 N, R 13 E (Figure 5). Little Beaver Creek flows in a west to

east direction with a length of about. 13 miles; 11 1/2 mileS .in the

North Cascades National Park and the remainder in the Ross Lake National

Recreation Area. Pass, Redoubt, and' Perry Creeks are major tributaries

ranging from 2 1/2 to 6 miles in length.

The valley of the Little Beaver ranges from only a few hundred

feet wide (near the mouth) to almost 1/2 mile in width and has a low

gradient, rising only 1300 feet in elevation over the first 13 miles.

The valley bottom is fairly wide with extensive lower slopes. This

area covers approximately 3500 acres. The entire area drained by Little'

Beaver Creek encompasses about 37,000 acres.

Vegetation 

General description

The Little Beaver Creek drainage contains vegetation types

that would be representative of both the eastern Washington forest

zones (Pinus contorta, Pseudotsuga menziesii, Abies grand:,s, and Tsuga

heterohylla Zones) and western Washington forest zones (Tsuga hetero-

phylla, Abies amabilis,.and Tsuga meri:enkana Zones) described by Frank-

lin and Dyrness (1969). The latter zone (Tsuga mertensiana Zone) has

been designated as the Subalpine Zone by Douglas (196? .a, 1969b, 1970)
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and is subsequently used in this report. This combination of vegeta-

tion types typical of both the east and west slopes of the Cascade '

Range in a single valley is indeed unusual. Until recently workers

had recognized the Cascade Crest as the dividing line between east and

west slope vegetation (Franklin, 1965; Douglas, 1969a). Thus the exis-

tence of lowland communities representative of both sides of the Cas-

cade Range has been unknown. In a more recent subalpine study Douglas

(1970) recognized the dividing line between west slope vegetation and

east slope vegetation as existing somewhat west of Ross Lake and the

Thunder Creek drainage in the North Cascades. This shift of the divid-

ing line from the Cascade Crest to west of Ross Lake, a distance of

about 20 miles, is due to the extreme width of the Cascade Range in

the North Cascades and the subsequent decrease in precipitation as one

proceeds east.

The climax species in the valley cover a wide spectrum. At

the mouth of the creek and for several miles upstream Pseudotsuga

menzLesii is the sole climax species. In the remainder of the lower

valley and in the middle valley Tsuga heterophylla predominates as the

climax species. Abies amabilis becomes important as a climax in the

upper valley and towards the headwaters is the major climax. Through-

out the main part of the valley Thuja pZicata, and to a lesser extent,

Abies grandis, play varying minor roles in the climax vegetation.

Except for the extreme lower and upper- parts of the valley,

where Pseudotsuga menziesii predominates in the bottom lands or lower

slopes, the forests may be generally described as consisting of Thuja

plicata communities in the bottomlands and Tsuga heterophylla communitie
•
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on the lower and middle slopes (Figure 6). The plant communities of the

valley, , however, are extremely complex and a number of other tree species

may be an important component (Table' 5) or even the dominant in various

communities. Most of the tree species occurring in the valley attain

an impressive size. All of the important plant communities are described

in the subsequent text. No attempt'has been made to distinguish which

of the Tsuga heterophylla communities are representative of which slope

(west or east) of the Cascade Range although those occurring in the ex-

treme eastern part of the valley probably are closely related to those

of the east slope of the Cascade Range. Deciduous forest communities,-

although present in the valley, do not cover extensive areas, and occur

mainly along the immediate banks of the Little Beaver and its tributar-

ies. Several aquatic or semi-aquatic communities also occur in the

valley.

Plant communities

1) Mixed ConiTerous-Deciduous community.

This forest community consists of a number of tree species, none

of which are dominant. Important species are Populus trichocarpa, Thuja

plicata„ Abies grandis, Tsuga heterophylla, Picea engelmannii, and Abies'

ciabilis. Sites occupied by these stands are extremely moist and occur

in the valley bottom.

The stand studied in detail (Table 6), about 1/2 mile east of•

Redoubt Creek, covered an area of about 50 acres and is probably the

largest Mixed Coniferous-Deciduous community in the valley. The com-

position of both the pioneer (dominant) and seral (intermediate) tree



• 1

Northwest

Scale: 1 inch-. 1 mile

\,

Figure 6. Forest type nlp of the Little Beaver Cree4 draina;;c:



26

.TABLE 5. ,Relative abundanCe Of tree species in the Little Beaver Creek drain-
age.'

Species
	

Abundance

. Upper
Valley

(10-15 mi.)

Middle
Valley	 '-

(5-10 mi.)

Lower
Valley

'(0-5 mi.)

• Abies amabilis High Medium Low

Abies grandis Low Medium. Low

Abies Zasiocarpa Low Low -

Acer macrophyllum Low Low Low

Alnus rubra Low Medium Medium

Betula papyrifera. - - Low

Chamaecyparis nootkatensis . Low -

Picca enaelmannii LoW Medium Low

Pinus contorta - - Medium

Pinus monticola Low Low Low

Populus trichocarpa Low -	 Medium Low

Prunus emarginata - Low Low

Pseudotsuga menziesii Low Medium .	 High

Thuja pZicata Medium High Medium

Tsuga heterophylla High High High

Tsuga mertensiana High•
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TABLE G.	 Composition and structure of.a Mixed Deciduous-Coniferous community
in the Little Beaver. Creek drainage.a°)

Species and Layer Average 1)B11 Trees Average Frequency
DBH Range Per Cover

(inches) (inches) Acre (%) '(%)

Dominant trees:

Populus trichocarpa 28 24-32 12 11 100

Thaja-plicata 43 26-56 8 9	 ' 67

Abies grandis 30 20-36 , 10 7 100

Tsuga heterophylla 20 16-26 8 7 67

Picea engelmannii 26 18-36 7 4 100

Abies amabilis 22	 ' 22 '2 1 33

Intermediate trees:

•
Tsuga heterophylla 12 6-14 18 7 100

Thuja plicata 14 14-16 7 4 100'

Abies grandis 13 6-14 10 3 100
Abies amabilis 11 8-14 3 1 67
Paz:uluc trichocarpa 12 , f-,14 2 1 33
Picea engeZmannii 12 12 2 1 33

Tall shrubs and saplings:

Oplopanas horridum 53 100
Cornus stolonifera 2 100
Thuja plicata 1 100
Rubus speetabl:Zis 1 100
Acer circinatum T 67

Low shrubs and herbs:

Streptopus roseus 18 100
Smilicina stcliata 8 100
Cymnocarpiam dryopteris 6 100
Athyr:: ,,m filix-femina 7 100
Clintonia uniflora 4 100
Smilicina racemosa 1 100
Thuja plicata T 67
Dicentra Formosa T 67

a
Species with an average cover of one percent or a frequency of 67-percent, or
more, are included in this table.	 •

b
Data for this community was compiled from three .2-acre plots.
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species is complex and would require,further study to determine causal

factors attributing to such a community. Reproduction is sparse and

consists almost entirely of Thuja plicata. The tall shrub layer is

dominated by Oplopanax horridwn. Other frequent shrub species; but with

low cover values, are Cornus stolonifera and Rubus spectabilis. Strepto-

pus roseus, Smilicina stellata, GyMnocarpium dryopteris, Athyrium filix-
femina, and Clintonia uniflora are important ground cover plants.

Thuja piicata/Gplopanas horridum/Gymnocarpium dryopteris community.

Wet bottomlands are the site of this community. Stands of this

type occur along much of the lowlands of the Little Beaver Valley and '

arc dominated by Thuja plicata.

The stand chosen for sampling (Table 7) was located just west

of Redoubt Creek and covered about 300 acres on both sides of the creek.

Thuja plicata was the major dominant with lesser amounts of Tsuga hetero-

phylla and rabies amabilis. The latter two species were of more impor-

tance in the intermediate tree layer, with Thuja plicata being of minor

importance in this layer. Tsuga heterophylla and Abies amabtli.s occur

sparsely as climax species in the understory. Oplopanazhorridum is

the major tall shrub in the understory with Acer circinatum and.Cornus

stolonifera appearing less frequently. Common herbs in this community

are Gymnocarpium dryopteris, AthyriUm 	 Streptopus roseus,

and SMilicina stellata.

Thuja plicata/Acer circinatum - Oplopanax horridum/Athyruim filix-
femina community.

A community quite similar to the Thuja/Oplopanas/Gymnocarpium

community was observed in the valley.several times. The sites occurred
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' TABLE 7. Composition and structure of a Thuja plicata/Oplopanax horridwn/
Gymaocarpium dryopteris community in the Little Leaver Creek
drainage.a,b

Species and Layer Average DBH	 - Trees Average Frequency
DBH Range per Cover (%)

(inches) (inches) Acre (%)

DoMinant trees:

Thuja plicata 40 20-66 19 27 100

Tsuga.heterophyfla 24 20-27 3 3 33

Abies amabilis 40 40 2 1 33

Intermediate trees:

Tsuga heterophy1la 11 8-14 5 4 67

Abies amabilis 7 6-12 9 3 67

Thuja plicata 11 10-12 3 1 33

Tail shrubs and saplings:

Oplopanax horridum 40 100

Acer circinatum 4 67

Ccrnus stolonifera .	 2 67

Tsuga . heterophylla 1 33

Abies amabilis 1 33

Low shrubs and herbs:
•

Gymnocarpium dryopteris 23 100

Athyriwn 1] 100

Streptopus roeeus 6 100

stellata 5 100

Tsura heteropylla 1 67

Abies amabilis 1 67

a
Species with an average cover of one percent, or more, are included in this ,
table,

b
Da

t
a for this community was compiled from three. 2-acre plots.
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on slight slopes but still appeared very moist, probably due to upsiope

runoff. The major differences were: . (1) the increase in abundance and

size (up to 120 inches DP,11) of Thuja pZicata, (2) the marked decrease

in Tsuga heterophylia and Abies amabilis in all layers, (3) the change

to a Thuja pZicata el q max, and (4) the increase of Acer circinatum and

Athyrium filix-femina and the decrease of Gymnocarpium dryopteris in

the understory.

Thuja plicata/AZnus rubra-Cornus stolonifera/Lysichitum americanum-

SMilicina stcllata community.

This community occurs on the wettest sites in the valley bottoms

and occurs mainly from 2 to 8 miles upstream. Much of the area occupied

by these stands is flooded during the spring runoff.

The area of the stand studied (Table i), although not currently

flooded, had a water table just a few inches below the soil surface.

This stand was located about 2 1/2 miles west of Perry Creek. Since

the river was in flood it was not possible to determine the extent of

the stand. Thuja plicata is the dominant tree species while Picea

engelmannii is relatively sparse. The intermediate tree layer consists

of Thuja plicata and depauperate specim4is of AZnus rubra. Reproduction

is fairly abundant and consisted entirely of Thuja plicata. .Alnus rubra

and Cornus stolonifera are the most common tall shrubs, with Acer

circinatum, Sambucus racemosa, and Salix sp. being frequent but of

lower cover. Important, herbs are Lysichi*um americanum, SMilicina

steilata and Athyrium

Thuja plicata-TSuga heterophylla/Acer circinatum/Streptopus roseus

community.
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TABLE 8. Coverage and frequency of important species in a Thuja pZicata/
Alnus rubra-Cornus stolonifera/Lysichitum amcricanum-Cmilicina
stellata community in the Little Beaver Creek drainage.a03

Species and Layer Average Cover (%) Frequency (%)

Dominant trees:

Thuja plicata 50 100
Picea engelmannii 3 33

Intermediate trees:

Thuja plicata 4 10G
Alnus rubra 4 100

Tall shrubs and saplings:

Alnus rubra 25 100
Cornus stolonifera 24 100
Acer circinatum 10 100
Saliz sp. 10 100
Thuja pZicata 5 100
Sambumth racemosa 4 100
Rubus spectabilis 2	 . 100
Viburnum edule 2 67
Oplopanax horridwn .1	 • 100

Herbs:

Lysichitum americanum 30' 100
Smilicina stellata 30 100
Athyrium filix-femina 10 100
Viola glabelia 5 100

a
Species with an average cover of one percent, or more, are included in
this table.

b
D ta for this cormAunity was compiled from three .2-acre plots;
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The habitat in which this community occurs appears to be more

mesic than'any of the previous Thuja-dominated communities. This drier

condition is indicated by the presence of'the pioneer Pseudotsuga

menziesii and Pinus m()nticola (Table 9). Several such stands were

encountered on moist 20 to 30 percent slopes which were slightly concave.

This community occurred mainly in the central portion of the valley.

Thuja pZicata is the dominant pioneer tree species with Pseudo-

tsuga menziesii occurring as an important secondary pioneer species.

Pinus monticola although of less importance is scattered throughout

the community. Some of the largest trees in the Valley occur in this '

community. Thuja plicata reaches a DBH of 124 inches, Pseudotsuga

menziesii a DBH of 72 inches, and Pinus monticola a DBH of 48 inches.

In the intermediate tree layer Tsuga heterophylla is most common with

lesser amounts of Tsuga pZicata present. Reproduction, although not

• abundant, consists entirely of Tsuga heterophylla. Acer circinatum

.forms a dense upper shrub layer. Oplopanax horrith:o is alos common in

the latter layer but has low cover values. Streptopus roseus and Clin-

tom'c uniflora dominate the herb layer.
,	 .

6) Tsuga heterophylla-Thuja plicata/Acer circinatum/Clintonia uniflora

community.

This is a common community on moist lower slopes of the middle

valley. Although the name o: this community resembles that of the pre-

vious community the composition and structure is actually quite differ-

ent.

Tsuga heterophylla and Thuja plicata are the major tree species

in the dominant layer (Table 10). Pseudotsuga men:;iesii is relatively
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TABLE 9. Average cover and frequency of important species in a Thuja
plicata-Tsuga .heterophylla/Acer circinatum/Streptopus rosebus
community in the Little Beaver Creek drainage.a,b

Species and Layer

Dominant trees:

Thuja plicata
Pseudotsuga menziesii
Pinus monticola

Intermediate trees:•

Tsuga heterophylla
Thuja pZicata

Tall shrubs and saplings:

• Acer circinatum
Oplopanax horridum
Tsuga heterophylla

Herbs:

Streptopus roseus
CZintonia unifZora
Tiarella unifoliata
,7ymnocarpium dr;iopteris

Average Cover

40
10
1

30
10

70
3
2

15
10
2
1

(%) Frequency

100
50

,	 25

100
50

100
50

100

100
100
75
75

(7.)

a
Species with an average cover of one percent, or more, are included in
this table.

b
Data for this community was compiled from four .2-acre plots.
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TABLE 10. Average cover and frequency of important species in a Tsuga
heterophylla-Thuja plicata/Acer circinatum/Clintonia uniflora
community in'the Little Beaver Creek drainage. a,b

Species and Layer

Dominant trees:

Average Cover (%) Frequency (%)

Tsuga heterophylla 35 100

'Thuja pZicata 30 100
Pseudotsuga menziesii 1 33

Intermediate trees:

Tsuga heterophylla 30 100
Ahies amabilis 20 100

Tall shrubs and saplings:

Acer circinatwa 65 100
Tsuga heterophylla 5 67

Vaccinium ovalifolium 2 100
Oplopanax horridwn 2. 100
Abies amabilis 2 67

Low shrubs and herbs:

Clintonia unifZora 15 100
Smz:Zicina stellata 5 100
Streptopua roseus 2 100

Tsuga heterophylla 1 33
Ab-Les amabilis 1 33

a
Species with an average cover of one percent, or more, are included in
this table.

bData for this community was compiled from three .2-acre plots.
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infrequent as a piOneer. species. The intermediate tree layer is domi-

nated by Tsuga hetercphylla and Abies amabilio. These latter two

species are also climax in the stands. The dense upper shrub layer

consists mainly of AC 4?1' circinatum with lesser amounts of Vaccinium

ovalifolium' and Oplopanax horridum. Clintonia unifZora is the major

herb while .571ilicina stellata and Streptcpus roseus are frequent as-

sociates.

7) 'Tsuga heterophyna-Abies amabilis/Vaccinium ovalifolium community.

•	 In the upper valley and on the higher slopes of the middle

valley this is'one of the most frequent communities covering extensive

areas.	 Many of the western hemlock (ii) types of the Forest Type Map

(Figure 5) consist of this community.

The stand examined in detail (Table 11) occurred on the gentle,

lower mesic slopes about one mile east of Stillwell shelter. The most

abUndant tree in the dominant layer is Tsuga heterophylla. Abies ama-

bilis and Thuja , Zicata are frequent associates. Pseudotsuga menziesii

(on drier sites) and Picea engelmannii (on moister sites) are infre-

quent pioneer species. Abies amabilis and Tsuga heterophylla are impor-

, tant in the intermediate tree layer. T. heterophylla and Abies cnabilis

are climax species. Vacciniwn ovalifolium and Acer circinatum contrib-

ute the major coverage in the tall shrub layer. The latter species,

however, is less frequent than the former. Clintonia uniflOra is the

dominant herb. Other associates in this layer are Smihicina stellata,

Athyrium filix-femina and Zymnocarpium dryopteris.

On northerly aspects and at higher elevations Tsuga heterophylla

and Abies aiiabilis become the sole dominants. Abies amabilis also be-

comes the more important, climax species on such sites.
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TABLE 11. Composition and structure of a Tsuga heterophylta-AbieS amabitic/
Vaccinium ovalifolium community in the Little Beaver Creek' drain-
age.a,b

Species and Layer

Dominant trees:

Average
DBH

(inches)

DBH
Range
(inches)

Trees
per
Acre

Average
Cover

(%)

Frequency

(%)

Tsuga heterophylla ,	 24 14-50 24 27 100

Abies amabilis • ' 20 16•24 12 9 50

Thuja plicata 31 22-50 6 6 67
Pseudotsuga menziesii 42 38-48 2	 .. 2 33

Picea engelmannii . 20 20 1 1 17

Intermediate trees:

Abies amabilis 8 6-14 12 6 67
Tsuga heterophylla 10 6-14 6 4 67
Thuja plicata 13 12-14 2 1 33

Tall shrubs and saplings:

Vacciniwn ovalifolium 13 83
Acer circinatwn 12 33
Abies amabilis 7 67
Tsuga heterophylla 4 67
Rubus spectabilis 1 33

Low shrubs and herbs:

Clintonia uniflora 8 100
SM-Llicina stellata 6 17
Athyrium filix-femina 2 33
Gymnocarpium dryopteris 2 33

a
Species with an average cover of one percent, or more, are included in this
table.

b.
Data for this community was compiled from six..2-acre plots.
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Pseudotsuga mengicsii-Tsuga heterophylla/Acer circinatum/Pachystima

-myrsinites community.

Towards the lower end of the Little Beaver Valley, mainly on

the southerly slopes, occur extensive Pscudotouga-Tsuga/Acer circinatum/

Pachystima communities. These communities are more xerophytic than

any of the previous communities described.

The stand (Table 12) examined was located on a ep percent slope about

2 1/2 miles west of Perry Creek. Pseudotsuga mengiesii is the major

pioneer species, with Tsuga heterophylla a frequent associate. The

latter species also dominate the intermediate tree layer. T. hetero-

phylla  and Thuja plicata are common in the lower strata. Abies grandis

also occurs as a climax species but is relatively infrequent. In the

tall shrub layer Acer circinatum is a conspicuous species while in the

low shrub layer Pachystima myrsinites and Linnaea borealis are common.

The only frequent herb in this community is Clintonia uniflora.

Pseudotsuga menziesii-Tsuga heterophylla/Pachystima myrsinites

community.

This community occurs further east in the valley on slightly

drier sites and is similar to the Pseudotsuga-Tsuga/Acer/Pdcnystima

community. The Pseudotsuga-Tsuga/Pachystima community differs from

the latter mainly in the infrequent occurrence of Acer circinatum in

the tall shrub layer and the increase in diversity of the low shrub

and herb layer. , In this layer Pachystima myrsinites has increased in

• cover and in addition to Clintonia uniflora andLinnaca borealis; Berb,:ris

nervosa, Vacciniummembranaceum and Chim:2Phila umbeflata are important

components. Pinus monticaa is infrequent in:the cominant tree layer.
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TABLE 12. Coverage and frequency of important species in a Pseudotsuga
menziesii-Tsuga hetcrophyna/Acer eircinatum/Paehystima myr-
sinites community in the Little Beaver Creck_drainage.a,b

Species and Layer Average Cover (%) . Frequency (%)

Dominant trees:

Pseudotsuga menziesii 65 100

Tsuga heterophy17.a 10 100

Intermediate trees:

• Pseudotsuga menziesii 30 100

Tsuga heterophylla 20 100

Thuja plicata 2 33

Tall shrubs and saplings:

Tsuga heterophylla 11 100

Thuja plicata 10 100

Acer circinatum 10 100

Low shrubs and herbs:

Pachystima myrsinites 10 100

Clintonia uniflora 5 100
Tsuga heterophylla 2 67
Linnaea • borealis 1 100
Thuja plicata 1 67
Abies grandis 1 33

a
Species with an average cover of one percent, or more, are included in
this table

b
Data for this table was compiled from three .2-acre plots.
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.	 •

Pseudotsuga menziesii/Ater circinatum/Derberis nervosa-Pachystima

myrsinites community.

In the eastern end of the valley, on the lower and middle slopes,

mainly on south aspects, this is a common community. These stands en-

	

compass approximately 150 to 200 acres. 	 The absence of Tcuga hetero-

phyZla indicate the extremely xeric conditions of these slopes.

The stand examined in detail (Table 13) was located on a steep

(30%) southerly slope about two miles west of Ross Lake. Pseudotsuga

menziesii is the major species in both the dominant and intermediate

tree layer. Thuja plicata is of secondary importance in the overstory-.

Betula papyrifera is an infrequent species in the intermediate layer.

The tall shrub and sapling layer is dominated by Acer circinatum and

the climax Pseudotsuga menziesii. Other important species in this

layer are Acer glabrum, CoryZus cornuta and Thuja plicata. The low

' herb layer consists of a dense cover of Berberis nervosa. Pachystima

myrsinites is also conspicuous in this layer.

Pseudotsuga menziesii/Holodiscus discolor community.

This , community is found only on the south and south-east facing

slopes above the mouth of Little Baaver Creek. The stand covers about

40 acres and consists almost entirely of various age classes of Pseudo-

tsuga menziesii. A few depauperate specimens of Acer macrophyflum occur

on the slopes. The understory is relatively sparse with only Holodiscus

discolor being frequent but of low cover. Other species occurring

sporadically in the tall shrub layer are CoryZus cornuta, Amelanchier

.alnifolia, Pr'anue cmarginata, and Ceonothus sanguineous. Infrequent

ground cover species are Fragarz:a virginiana, Arctostaphylos'uva-ursi,

Rosa sp., and Spieaca sp.
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TABLE 13. Composition and structure of a-Pocudotsuga menziesii/Acer circinatum/
Berberis nervosa-Tackystima myrsinites community in the Little Beaver
Creek drainage.a)b

Species and Layers	 Average DBH
Range

•

Average
Cover

Frequency

(inches) (inches) (%) (%)

Dominant trees:

Pseudotsuga menziesii	 22 16-48 27 100

Thuja plicata	 24 16-30 .10 33

Intermediate trees:

Pseudotsuga menziesii	 10 6-14.	 • 57 100

BetUla papyrifera	 ,	 9 8-10 3 33

Thuja plicata	 13 12-14 2 33

Tall shrubs and saplings:

Acercircinatm 16 100
.7D eudot-p7,3a morT!iesii 13 )nn

Acer glabrum 8 100

Corylus cornuta 4 100
Thuja plicata 4 100

Prunus emargl:nata . 3 100

Salix sp. 1 100

Rubus parvii:orus 1 100

Amelanchier alnifolia T 67

Low shrubs and herbs:,

Be•beris nervosa 44 100
Pachustima my •sinites 17 100

Chimaphila umbellata 4 100
Trienta -tis latifolia 1 100

Rosa sp. 1 100

a
Species with an average cover of one percent or a frequency of 67.percent,
Or more, are included in this table.

b
Data for this community was compiled from three .2-acre plots.
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Pseudotsuga menziccii-Pinus contorta/Arctostaphyloc uva-urci

community.

This community occurs on the lower slopes of both sides of the

-creek• along Ross Lake and covers approximately 80 acres. The slopes

are extremely dry with shallow soils. These stands date back to the

major fire of 1926 which devastated many acres of forest in the upper

Skagit Valley.

The pioneer and seral species arc Pseudotsuga menziesii and

Pinus contorta. Pseudotsuga meniiesii is the major climax species with

some Pinus contorta occurring. The ground cover is sparse with Arcto--

staphylos uva-ursi the most conspicuous plant. Other less frequent

species are Pachystima myrsinites, Chimaphila umbellata and Apocynum

androsaemifolium. In open areas (especially disturbed sites of the

Little Beaver Creek Campground) the introduced species, Bromus tectorum,

is quite abundant.

AZnus rubra community.

This community, although frequent throughout the valley, is

restricted mainly to the immediate.baaks of Little Beaver Creek. Stands

are also encountered on recent :flood terraces near the stream.

Alnus rubra is the dominant trees species with Picea engelmannii,

Populus trichocarpa, and Thuja pZicata appearing infrequently. Common

tall shrubs in the understory are Oplopanax horridum, Rubus spectabilis,

Ribes ' bracteocum, Sambucuc racemosa, Cornus stolonifera, and Sans sp.

The low shrub and herb layer is dominated by Athyrium filix-femina and

Viola glabclla.
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PopuZus trichocarpa community.

PopuZus trichocarpa is most commonly found throughout the Little

Beaver Valley as a ,component of the Mixed Deciduous-Coniferous and /Anus

rubra communities. Pure stands of Populus trichocarpa are limited both

in size and abundance. They occur on recent flood plains where gravelly,

sandy soils remain poorly developed. Populus trichocarpa is the domi-

nant tree species although Thuja plicata and Picea engelmannii may be

locally frequent. All pioneer species attain a large size in this com-

munity. Populus trichocarpa and Picea engelmannii average about 30

inches DBH (maximum 48 inches) and reach heights of almost 200 feet.

Thuja plicata attains a Dmi of up to 110 inches. The major understory

species are Cornus stolonifera, Oplopanax horridum, Rubus spectabilis

and Sambucus- racemosa var. arborescens.

Avalanche Track communities.

At the eastern end of the valley the avalanche tracks are rela-

tively xeric. On such sites a complex mixture of tall shrubs or de-

pauperate trees are found. Important species are Acer circinatum, A.

glabrum, A. macrophyllum, Corylus cornuta, Prunus emarginata, Salix

Zasiandra and Salix sp. In the remainder of the valley the sites are

either more moist or show effects of cold air drainage. At lower eleva-

tions Acer circinatum is the most common species. Acer glabrum and

Salix sp. are also conspicuous. Where cold air drainage occurs Alnus'

sinuata becomes important. This latter species is also the most common

species at upper elevations or on north aspects of the valley.

16) Aquatic or Semi-aquatic communities.

Aerial photos reveal several aquatic or semi-aquati c communities
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in the Little Beaver Creek drainage. The largest of these areas is

approximately 25 acres in size. Since the Little Beaver was in flood

during the period of this study the extent or thc composition and struc-

ture of these communities could not be determined. The only area where

these communities could be approached was a 1/4 mfle stretch just west

of Perry Creek. In these standS Sphagnum sp. appeared to be the major

ground cover. Other conspicuous plants were Lysichitum americanum,

Cares sp., Salix sp., Spiraea sp., and Habenaria sp. Drosera rotundifolia,

an insectivorious plant, was also encountered here.

Exotic species

Exotic species in the Little Beaver Creek drainage are mainly

restricted to shelters along the creek and in open disturbed areas of

the campground at the mouth of the creek. Introduced species arc rela-

tively infrequent along most of the trail. Species encountered during

the study were Bromus tectorum, Plantago major, P. Zanceolata, Rumex

obtusifolia, R. acetosella, Taraxacum officinale and Trifolium rapers.

Fauna

Although only one bear was encountered during the study the numerous

signs would indicate a high population. Deer sign was extremely light

except in the headwaters of the valley. This numerous sign in the head-

waters may be due to the extensive summer range (Subalpine Zone) existing

on the northern slopes at the western end of the valley. Since the

creek was in ' flood during the period of this study no evidence of beaver

was observed. Photos taken from a helicopter (Appendix), however, show

evidence of some beaver activity in the drainage.
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The Big Beaver'Creek Drainage

Description of the Area 

The Big Beaver Creek drainage occurs in portions of: T 39 N,

R 12 E; T 39 N, R 13 B; T 38 N, R 12 E; and T 38 N, R 13 B (Figure 7).

The upper segment (in the North Cascades National Park) of Big Leaver.

Creek flows , in . a northwest to southeast direction for six miles. The

lower segment (most of which is in the Ross Lake National Recreation

Area) of the creek flows east-southeast for six miles. Major tributar-

ies, considered in subsequent sections of this study, are McMillan and

Luna Creeks. , Geomorphologically McMillan Creek is actually a continua-

tion of the lower segment of Big Beaver Creek while the upper segment

of Big Beaver Creek is a tributary of the latter two streams.

The valley of the Bi! Beaver ranges from less than

in the upper valley to approximately 3/4 mile in width in the lower

valley. For the first six miles the gradient is extremely low, rising

slightly more than 100 feet in elevation. In the upper valley -the gradi-

ent is much greater with a rise of over 2000 feet. The wide valley

bottom of the first six miles covers an area of about 2900 acres. The

remaining six miles of the creek is relatively narrow with little

bottomland vegetation. The entire area drained by Big Beaver Creek

(exclusive.of the McMillan and Luna Creek drainages) encompasses ap-

proximately 28,000 acres.

1/4 mi1r, w4A,,
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Fizure 7. Topograi)hy map of the Big Beaver Creek drainage.

North

Scale: 1 inch ="4 miles



Vegetation 

General description

As was found in the Little Beaver Creek drainage the Big Beaver

Creek drainage contains vegetation types that would be representative

of both the eastern Washington and western Washington Forest Zones

described by Franklin and Dyrness (1969). These zones, however, are
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not as well represented or as distinct in the Big Beaver Creek drainage.

The major climax species in the lower valley is Tsuga hetero-

phylla although Pseudotsuga menziesii and Pinus conto:(0,:a are important

climax species near the mouth of the creek. Abies amabilis becomes an.

important climax species along with Tsuga heterophylla (at middle eleva-

tions) in the upper valley. Thuja plicata and Abies grandis are climax

species of minor importanCe in the lower valley.

The forests of the Big Beaver valley may generally be described

as consisting of Thuja plicata communities in the bottomlands and Tsuga

heterophylla and Pseudotsuga menziesii communities'on the lower and

middle slopes (Figure 8). At higher elevations Abies amabilic communi-

ties predominate. The composition and structure of these forest com-

munities is extremely complex with a high tree species diversity (Table

14). Most of these species attain a large siZe in the valle y . Deciduous

communities, except for several stands near the main stream, cover a

relatively limited area. Aquatic or semi-aquatic communiLics are com-

. mon and several of them . are quite extensive in size.
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TABLE 14. Relative abundance of tree species in the Big Beaver Creek
drainage.

• Species
	

Abundance

	

Upper	 Middle	 Lower.

	

Valley	 Valley	 Valley
(6-12 mi.)	 (3-6 mi.)	 (0-3 mi.)

Abies amabilis

Abies orandis0

Abies lasiocarpa

Acer macrophyllum

AZnus rubra

Rot,47.7

.High

Low

Medium	 Low-

Low	 Low

Low	 Low

Medium	 Medium

Low	 Low

Cha!=ecyparis nootkatensis 	 Low	 -	 -

Picea engelmannii	 -	 Low	 Low

Pinus contorta	 -	 Medium

Pinus monticola	 -	 Low	 Low

Populus trichocurpa	 -	 Medium	 Low

Prunus.emarginata	 -	 Low	 Low

Pseudotsuga menziesii	 •	 Low	 Medium	 High

Thuja plicata	 Low •	 High	 High

Tsuga heterophylla	 High	 High	 High

Tsuga mertensiana	 High	 -
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Plant communities

Tsuga heterophylla/Vaccinium ovalifolium community.

This community occurs on many of the lower and middle slopes,

especially in the upper reaches of the drainage. These sites are mesic

and well-drained.

The stand examined (Table 15) was located about 1 mile north-

west of McMillan Creek on a westerly slope and covered about 40 acres.

Tsuga heterophylla is the dominant tree species with Abies amabilis and

Thuja plicata of lesser importance. Tsuga heterophylla and Abies ama-

bilis are the climax species. The tall shrub layer is dominated by

Vaccinimm ovalifolium while Acer circinatum, although common, has lower

cover values. Linnaea borealis is the most important ground cover.

Other frequent species in the low shrub and herb layer are Clintonia

uniflora, Cornus canadensis and Gymnocarpium dryoptsris.

Tsuga heterophylla-Pseudotsuga menziesii/Abies amabilis-Vaccinium

ovalifolium community.

The habitat in which this community appears is more xeric than

that of the previous community. These stands are typical of middle

slopes in the central portion of the drainage.

The community examined in detail (Table 16) was about 1/2 mile

northwest of McMillan Creek on a southwest facing slope. It encompassed

an area of approximately 25 acres. Tsuga heterophylla and Pseudotsuga

menziesii are both important in the	 tiant tree layer. Except for the

abundance of Abies amabilis saplings ether age classes of reproduction

are quite sparse. Vaccinium ovalifolium is the only common tall shrub.

Frequent understory species with low cover, values are Chimapilila

umbellata, Clintonia uniflora, Linnaea borealis and Pyrola secunda.
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TABLE 15.	 Composition and structure of a Tsuga heterophyna/Vaccinium.
ovaZifaium community in the Big Beaver Creek drainage.a,b

50

Species and Layer Average DBH Trees Average Frequency
DBH Range per Cover

(inches) (inches) Acre (%) (7)

Dominant trees:

Tsuga heterophylla 30 24-36 28 20 100
Abies amabilis 17 14-20 8 3 100
,Thuja plicata 32 26-40 16 7 67

Intermediate trees:

Abies amabilis 7 6-8 25 4 100

Tsuga heterophylla 8 6-10 13 3 100

Tall shrubs and sapings:

Vaccinium ovanfonum 25 100
Abies amabilis 11 100

Acer circinatum 8 100
Tsuga heterophylla 8 100
Vaccinium membranaceum "1 67

Low shrubs and herbs:

Linnaea borealis 11 100
AbieS amabilis 4	 . 100
Clintonia uniflora 2 100
Tsuga heterophylla 1 100
Cornus canadensis 1 100
Gymnocarpium dryopteris 1 100

a
Species with an average cover of one percent, or more, are included in this
table.

bData for this community was compiled from three .2-acre plots.



TABLE 16. Composition and structure of a Tsuga heterophyila-Pseudotsuga
menziesii/Abies amabilis-Vaccinium ovalifoliwn community in thp
Big Beaver Creek drainage. a,b

Species and Layer Average DBH Trees Average Frequency
DBII Range per Cover

(inches) (inches) Acre (%) (%)

•

Dominant trees:

Tsuga heterophyna 20 16-30 38 31 100

Pseudotsuga menziesii 32 24-40 21 19 100

Intermediate trees:

.c:vga heterophyna 11 6-14 38 10 100

Abies amabilis 6 6 5 1 67

Thuja plicata 12 12 3 1 33

Tall shrubs and saplings:

Abics amabilis 27 100

Vaccinium ovalifolium 23 100

Tsuga heterophyne 3 -	 100

Vaccinium membranaceum .	 -	 1 100

Thuja plicata 1 57

Low shrubs and herbs;

Abi:::s amabilis 3, 100

Chimaphila wnbellata 2 100

Clintonia uniflora 2 100

Linnaca borealis 1 100

.Pyrola secunda 1 100

Tsu '7a heterophylia 1 67

a
Species with an average cover of one percent, or more, are included in this
table.

b
Data for this community was compiled from three .2-acre plots.

•
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Tsuga heterophylla/Vaccinium ovalifolium-Thuja plicata community.

This community is the most xeric of the Tsuga heterophylla --

dominated communities encountered in the Big Beaver valley. Only three

.such .stands, all of a relatively small size, were observed.

The stand examined (Table 17) was about 1/4 mile north of

McMillan Creak on a southerly slope. It covers an area of less than

10 acres. Tsuga heterophylla..and Thuja pZicata, the sole pioneer species,

are of relatively small size (less than 22 inches DBH) and provide a

sparse cover. The tall shrub and sapling layer is quite dense and is

. dominated by Vaccinium ovalifolium and Thuja plicata. A number of other

species also contribute to this lush shrub layer (Table 17). Important

low shrubs are GauZtheria shailon and Pachystima mysinites. Tree species

reproduction is abundant and quite diverse with Thuja plicata, Tsuga

heterophylla, Abies amabilis and Pinus monticola all occurring in the

lower two strata.

Thuja pZicata/ Alnus rubra/Tiarella unifoliata community.

This is the most hydric forested community encountered in the

Big Deaver valley. The stand.studl,ed (Table 18) was relatively small,

co•,ering about 25 acres, but is typical of many of the Thuja com-

munities occurring on the lower flood plain of the creek. The water

table on sites such as these is often at or near the ground surface.

Thuja plicata, the sole dominant in the community, attains a

relatively large size (up to 90 inches DBli). The intermediate tree layer,

consisting of Alnus rubra, is well developed and contributes a dense

cover. The lower strata are also extremely lush. Important tall shrubs

are Acer circinatum, Sambucus racemosa var. arborescens, Rubric parviflorus,
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TABLE 17. Composition and structure of a Tsuga hetcrophylla/Vaccinium
ovalifolium-Thuja plicata community in the Big beaver Creek.
drainage.a,b

Species and Layer Average DB11 Trees Average Frequency
DBR . Range per Cover

(inches) (inches) Acre (%) (7.)

Dominant trees:

Tsuga heterophylla 15 14-16 5 11 100

Thuja plicata 21 20-22 2 2 .	 67

Intermediate trees:

Thuja pZicata 10 8-12 3 2 100

Tsuga heterophylla 8 6-12 3 2 67

Tall shrubs and saplings:

Vaccinium ovalifolium 25 100

Thuja plicata 16 100

Abies aTabilis 7 100

Tsuga heterophylla 4 100

Vacc-Lnium aZaskaense 4 100

Vaccinium membranaceum 2 100
Vaccinium parvifolium 2 100

Menziesia ferruginea 2 100
Tarus brevifolia 2 100

Low shrubs and herbs:

Gaulthcria shallon 6 100
Thuja plicata 3 100
Abies amabilis 2 100
Pinus monticol't • 2 100
Pachystima myrsinites 2 100

a
Species with an average cover of two percent, or more, are included in this
table.

b
Data for this community was compiled from three .2-acre plots.
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TABLE 18.	 Composition and structure of a Thuja plicata/Alnuo rubra/Tiarella
unifoliata Communii:y in the Big Beaver. Creek drainage.a,b

Species and Layer Average DBH	 ' Trees Average Frequency
DISH Range per Cover

(inches) (inches) Acre (%) (%)

Dominant tries:

Thuja plicata 70 40-90 13 28 100

Intermediate trees:

Alnus rubra 6 4-10. 87 60 100

Tall shrubs and saplings:

Acer circinatum 13 100
Ainus rubra 8 100
Sambucus raomnsa var.
arborescens 5 100

Rubus parviflorus 5 100
Oplopanax horridum 3 100
Thuja plicate 3 100
Tsuga . heterophylla 3 100
Cornus s-,:oloifera 2 100

Low shrubs and herbs:

Tiarella unifoliata 23 100
Athyrium files-femina 12 100
Cir'aea alpine . 9 100
Dicentra formosa 4 100
Dryopteris austriaca 3 100
Streptopus roseus 3 100
Smil-ic.Lna stellate 3 100
Clintonia uniflora 2 100

a
Species with an average cover of two percent, or more, are included in this
table.

1)
Data for this community was compiled from three .2-acre plots.
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Oplopanax horridwn and Cornus • tolonifera. Frequent tree species in

this layer are Thuja plicata, Tsuga heterophylla and Alnuc rubra. •The

latter is found only in occasional openings in the'stand. Tiarella

unifoliata, Athyrium filex-femina and Circaea alpina are the most abun-

dant ground covers.

Thuja plicata/Acer circinatum-Oplopanax horrifum/Tiarala unifoliata

community.

On bottomlands where drainage is slightly better a Thuja com-

munity with a much sparser understory develops. The community studied

in detail (Table 19) was located in the lower valley and encompassed

an area of • over 100 acres.

The dominant and intermediate layers consisted mainly of Thuja

plicata. Acer circinatum and Oplopanax horridum are common tall shrubs.

Tiarella unifoliata is the major ground cover although Clintonia uni-

flora, Asarum caudatum, Smilicina stellata and Streptopus roseus are

frequent but have low cover values. Tree species reproduction is vir-

tually absent.

Thuja plicata/Acer circinaticn community.

This community occurs on the lower slopes of the lower valley.

These moist sites are frequent in the lower valley.

The stand examined (Table 20), is located just west of Ten Mile

Shelter and covers about 100 acres. Thuja plicata is the dominant tree

species but unlike the previous Thuja communities examined Tsuga

heterophylla is also abundant in the upper layer. T. heterophylla and

Abies amabilis are climax species in the stand. The tall shrub layer

is dominated by Acer circinatum with some OpL;panath horridum. present%
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TABLE 19. Composition and structure of a Thuja piicata/Acer circinatum-
Oplopanax horridum/Tiarella unifoliata community in the Big Beaver
Creek drainage. a ) b -

Species and Layer Average DBU Trees Average Frequency
DBII Range per. Cover

(inches) (inches) Acre. (7) (7.)

Dominant trees:

Thuja plicata 62 50-76 16 40 100

Picea engeZmannii 30 28-32 2 2 50

Intermediate trees:

Thuja plicata 10 8-12 3 3 75

Tall shrubs and saplings:

Acer circinatwn 24 100

Oplopanas horridum 18 100

. Rubus parviflorus 2 _	 100

Alnus rubra 2. -	 75

Low shrubs and herbs:

Tiarella unifoliata 20 100

CZintonia uniflcra 4 100

Asarum caudatum 3 100

Smilicina stellata 2 100

Streptopus roseus 2 75

a
Species with an average cover of two percent, or more, are included in this
table.

b
The data for this community was compiled from four .2-acre plots.



57

TABLE 20.	 Composition and structure of a Thuja plicata/Acer circinatum
community in the Big Beaver Creek drainage.a.,15

Species and Layer.	 . Average DBH Trees Average Frequency
DBII Range per Cover

(inches) (inches) Acre (%) (%)

Dominant trees:

Thuja plicata 50 '40-80 21 55 100
Tsuga hetcropl'iylla 24 16-30 10 15 100

Intermediate trees:

Tsuga heterophyila 6 6-8 12 4 67 -
Abies amabilis 6 6-8 5 2 67

Tall shrubs and saplings:

Acer circinatum 25 100
Abies amabilis 17 100
Oplopanax horridum 3 100
Vaccinium adalifolium 1 100
Rubus parviflorus 1 100
Tsuga heterophyNa 5 67

Low shrubs and herbs:

Clintoni.-.: uniflora 4 100
Stroptopus roseus 4 100
Tiara lie unifoliata 3 100
Corpus eanadensis 3 100
Ahies amabiGis 2 100
.,9nilicina stellata 2 100

a
Species with an average cover of one percent, or more, are included in this
table.

b llata for this community was compiled from three .2-acre plots.
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-Important plants in the low shrub and herb layer are Clintonia uniflora,

Streptopus roseus, Tiarelta unifoliata, Cornuc canadensis and Smilicina

stalata.

Pseudotsuga mcnzicsii/Tsuga heterophylla - Abies amabi.Zis/Acer

circinatwn community.

On middle and lower slopes of the lower valley this is a common

community. These slopes are moist and well-drained.

The stand studied in detail (Table 21) is located about 1 mile

west of 10 Mile Shelter and covers an area of about 50 acres. Pseudo-

tsuga menziesii is the major pioneer species with smaller amounts of .

Thuja pZicata. Seral species in the stand are Tsuga heterophylla, Abies

amabilis and Thuja plicata. Abies amabilis and Tsuga heterophylla are

climax. The upper shrub layer is dominated by Acer circinatum and

.jaccinium ovalifolium. The most conspicuous plants in the low shrub

and herb layer are Clintonia uniflora, Cornus canadensis and Linnaca

borealis.

Pseudotsuga menziesii/Berber-.s nervosa community.

This community occurs on dry southerly slopes in the eastern

portion of the Big Beaver valley. These stands originated after the

Skagit fire of 1926.
•

The stand examined (Table 22) was located about 1 1/2 miles

west of Ross Lake and encomp-2.sed about 100 acres. Pseudotsuga menziesii

is the sole pioneer species. The intermediate tree layer is dominated

by P. menziesii with smaller amounts of Tsuga hsterophylla and Thuja

,plicata. These three trees are also climax species, with Thuja pcwata

the least common. The only .abundant tall shrub is Acer circinatum.

Berberic nervosa and Pachyctima myrSinitus dominate the low shrub layer.
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TABLE 21. Composition and structure of a Pseudotsuga menziesii/Tsuga .
heterophylla-Abies amabilis/Acer circinatwn community in the Big
Beaver Creek drainage.a,b

Species and Layer

Dominant trees:

Average
DBIf

(inches)

DBH
Range
(inches)

Trees
per
Acre

Average
Cover
(Z)

Frequency

(%)

Pseudotsuga menziesii 50 40-60 10 17 100

Thuja plicata 35 30-40 3 5 50

Intermediate trees:

Tsuga heterophylla 11 8-14 24 15 100

Abies amabilis 9 6-14 22 14 100

Thuja pZicata 12 6-14 5 6 75

Tall shrubs and saplings:

Acer circinatum 28 100

Abies amabilis 12 100

Tsuga heterophylla 11 -	 100

Yajcinium ovalifolium al 100

Low shrubs and herbs:

Clintonia uniflora 10 100

Abies amabilis 4 100

Cor4us canadensis 4 100

Linnaea borealis 4 100 .

Tsuga heterophylla 3 100

' SMilicina stellata 1 100

Pachystima myrsinites 1 75

a
Species with an average cover of one percent, or more, are included in this
table.

b
Data for this community was compiled from four .2-acre plots.
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TABLE 22.	 Composition and structure of a Pseudotsuga menziecii/Berberic
nervosa community in the Big Beaver Creek drainage.a,b

Species and Layer Average DBII Trees Average Frequency
DBII Range per Cover

(inches) (inches) Acre (%) (%)

Dominant trees:

Pseudotsuga menziesii 24 20-27 1 5 100

Intermediate trees:

• Pseudotsuga menziesii 10 8-13 9 15 100

Tsuga heterophylla 7 6-8 2 3 100

Thuja plicata 10 9-12 1 2 75

Tall shrubs and saplings:

Pseudotsuga menziesii 21 100

Tsuga heterophylla 19 100
Acer circinatum 10 100

Thuja plicata 2 100
Prunus emarginata 2 100

Acer macrophynum 1 100

Low shrubs and herbs:

Berberis nervosa 29 100
Pachystima myrsinites 14 100
Chimaphila umbellata 1 75

a
Species with an average cover of one percent, or more, are included in this
table.

b
Data for this community was compiled from four .2-acre plots.
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•
Pseudotsuga menziesii/Salis Zasiandra-Acer circinatum/PachystiMa

myrsinites-Berberis nervosa community.

This community is the most xeric of the Pseudotsuga - dominated

communities in the Big Beaver drainage. It is common (mainly on south

slopes) at the eastern limits of the valley.

The stand examined in detail (Table 23) occupied about 40 acres.

Pseudotsuga menziesii is the sole pioneer and , seral species. The domi-

nant climax tree species is also P. menziesii with some Thuja plicata

also present. The upper shrub layer is dominated by Sall:x lasiandra

(in openings) and Acer circinatum. Important low shrubs in the community

are Pachystima myrsinites and Berberis nervosa.

Pinus contorta/Arctostaphylos uva-ursi community.

The Pinua/Arctostaphylos community is the mout xeric in the

valley. The habitat of these stands is found on the shallow•soils near

the mouth of the creek. These stands originated after the 1926 fire

.and occupy approximately 200 acres.

Pinus contorta is the major pioneer species in these open stands

(Table 24). Pseudotsuga menziesii and Pinus monticola are also pioneers

but of less importance. Pseudotsuga menziesii, along with some Pinus

contorta, is the most common seral species. Reproduction, although

relatively sparse, is quite diverse. Pseudotsuga menziesii, Pinus con-

torta, P. monticola, Thuja plicata and Tsuga heterophylla all appear

in the understory. The low shrub and herb layer consists mainly of

Arctostapkylos uva-ursi and.small,--:mounts of Pteridium aquilinum.

11) Alnus rubra/Acer circinatum-Rul)us spectabilis/Athyrium filex-

femina .community.

Deciduous communities are limited in extent and occur mainly
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TABLE 23.' Composition and structure of a Pscudotsuga mcw;iecii/Salis laciandra-
Accr circinatum/Pachystima myrsinites-Berberis nervosa community in
the Big Beaver Creek drainage.a)b

Species and Layer	 'Average	 DBH	 Trees;Average	 Frequency
DBH

(inches)
Range
(inches)

per
Acre

Cover
(%) (%)

Dominant trees:

•

Pseudotsuga menziesii 25 20-29' 3 12 100

Intermediate trees:

PseUdotsuga menziesii 10 9-12 17 28 100

Tall shrubs and saplings:

Pscudotsuga menziesii 20 100

Salix Zasiandra	 ' 197 100
Acer circinatum 17 100
Thuja plicata 1	 - 100
Phamnus purshiana 1 75

Low shrubs and herbs:

Pachystima myrsinites 20 100

Berberis nervosa 17 100

Ptcridium aquilinum 1005
Chimaphila umbellata 1 100
Linnaea borealis 1 75

a Specics with an average cover of 1 percent, or more, are included in this
table.

b
The data for this community was compilad from. four .2-acre plots..
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TABLE 24. Composition and structure of a Pinus contorta/Arctostaphylos uva-
ursi community in the Big Beaver Creek drainage.a,b

Species and Layer Average DBE Trees Average Frequency
DBE Range per Cover

(inches) (inches) Acre (%) (7)

Dominant trees:

Pinus contorta 7 .6-8 78 22 100

Pseudotsuga menziesii 6 6 7 2 67

Pinus monticola 10 10 2 1 33

•
Intermediate trees:

Pscudotsuga menziesii 4 5 1 33
Pilaus contorta 4 20 4 100

Tall shrubs and saplings:

Pseudotsuga menziesii 4 100
Pinus contorta 2 67
Thuja plicata 1 67
Tsuga heterophylla • 1. 67
Pinus monticola 1 '33

Low shrubs and herbs:

Arctostaphylos uva-ursi 14 100
Pteri,dium aquilinom 5 100
Pachystima myrsinites 2 100
Pseudotsuga menziesii 1 100
Pinus contorta 1 67
Thuja plicata 1 33

aSpecics with an average cover of one percent, or more, are included in this
table.

b
Data for this community was compiled from three .2-acre plots.
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along the streambanks of the Big Beaver. These stands are dominated by

Alnus rubra- and occur on moist bottomland sites.

The stand examined (Table 25) is located at the eastern end of

the valley about one mile west of Ross Lake.. The pioneer species, which

came in after the 1926 fire, are Ainus rubra and Thuja plicata with the

former contributing a much higher cover than the latter. Thuja plicata

is a common species in the intermediate tree layer. Thuja plicata and

Tsuga heterophylla are infrequent as climax species. The dense upper

shrub layer is dominated.by Acer circinatum and Rubus spectabilis.

Athyrium (ilex-femina is the most abundant ground cover in the stand.

Concave sites, which may contain standing water, are frequented by

Cornus stolonifera and Lysichetum americanum.

12) Avalanche track communities.

These communities are similar to those encountered in the Little

Beaver with a moisture gradient ranging from mesic-hydric in the upper

reaches to xeric near the eastern limits. Acer circinatum, A. glahrum,

Torylus cornuta and Prunus emarginata are common species of the xeric

sites while Aver circiilatum (at lower elevations) and AZnus dinuava (at

higher elevations) dominate on the moister sites.
•

13'N Aquatic or semi-aquatic communities.

These communities are one of the most conspicuous features of

the lower six miles of the Big Beaver Creek drainage. At least 15

large bogs, marshes and ponds occur in the valley. Their origin appears

to be varied, being the result of beaver dams, ox-bow lakes created by

the meandering stream, or pits left by the last alpine glacier. The

entire spectrum of both size and successional stage is probably repre-
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TABLE 25. Composition . and structure of an Alnuc rubra/Ater circinatum-Rubus
spectaHlis/Athyrium filcx•femina community in the Big Beaver
Creek drainage.a,b

Species and Layer Average Dill	 . Trees Average Frequency
DBH Range per Cover

(inches) (inches) Acre (7.) (7.)

Dominant trees:

Alnus rubra 11 8-14 78 65 !_00

Thuja plicata 17 10-26 5 7 100

Intermediate trees:

Thuja plicata 5 4-6 23 11 67

Tall shrubs and saplings:

Acer circinatum 35 100

Rubua spectabilis -28 100

Cornus stoZonifera 5 100

Thuja plicata 3 100

Tsuga heterophylla 1 67

Low shrubs and herbs:

AthyriuT ;ilex-femina 33 100.

Lysichetum alnericanum 12 100.

Dryopteris austriaca 4 100

Viota glabella 2 100

a
Species with an average cover of one percent, or more, are included in this

table.

b
Data for this community was compiled from three .2-acre plots.
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Ar-

seated. Sizes range from aboUt 5 to 75 acres. The communities may

have extensive areas of open water or may be closed communities domi-

natcd by semi-aquatic species. Vegetation ranges from tall shrubs

(Salix scouleri, S. sitehensia, Cornus stolonifera and Spiraea douglasii)

to the Sphagnwn sp. -- Carex sp. communities. Other conspicuous species

of these habitats are Potentilla paluatris, Drosera rotundifolia and

Menyanthes trifoZiata. Much more time would be necessary to adequately

assess the composition and structure as well as the successional

dynamics of these diverse communities.

Exotic species

Exotic plants in the Big Beaver Creek drainage are restricted

mainly to the camping sites and trails of the lower valley. Species

encountered during the study were Plantago major, P. Zanceolata, flumes

acetosella, Taraxacum officinale and Trifolium repens.

Fauna

A. sizeable bear' population apparently exists in the valley.

The.numbers of deer,"because of the lack of suitable habitat, are low..

Active beaver colonies were noted in several of the aquatic communities.
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4. The Chilliwack River Drainage

Description of the Area

• The Chilliwack River Drainage occurs in portions of T 41 N,

R 10 E; T 41 N. R 11 E; T 41 N, R 10 E; T 40 N, R 11 E; T 39 N, R 9 Ei

T 39 N, R 10 E; and T 39 N, R 11 E (Figure 9). The river is approximately

14 miles long and flows in a northeast to north direction. The first

mile of the river is located in Canada with the remainder in the North,

Cascades National Park. Major tributories are the Little Chilliwack

River, Bear Creek, Indian Creek and Brush Creek.

The valley of the Chilliwack ranges from 1/4 mile wide in the

upper reaches to approximately one mile wide in the lower valley. For

the first seven miles the gradient is moderate, rising only 300 feet,

with the remainder of the river having a such steeper gradient. Th^

valley bottom and- lower slopes of the valley encompass about 3,800 acres

while the entire drainage of the Chilliwack occupies approximately

49,000 acres.

Vegetation

General description

The Chilliwack River drainage contains vegetation types that

are representative of the Tsuga heterophylla and Ahies amabilis Zones

or Forest Types described by Franklin and Dyrness (1969) and Douglas

(1969a) for western Washington. Tsuga heterophylla is the major climax

species in the lower Valley with Abies amabiiis becoming more important

in the upper valley. The valley bottom is dominated by Thuja plicata

in the lower valley and Tsuga het6rophlZa in the upper valley ( vigurc 10).
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Pseudotsuga meniosiiis the major species on the lower and middle

. slopes of the lower valley. Most of the tree species attain a large

size in the valley.	 Deciduous communities are relatively limited in

the valley. Several large aquatic communities occur on the eastern

side of the river.

Plant communities

1) Thuja plibata/Oplopanax horridum/Gymnocarpium dryopteris-Athyrium

filex-femina community.

Forest stands dominated by Thuja plicata are especially common

in the lower three miles of the valley. They are most frequent on the

bottom lands and lower slopes.

The Thuja/Oplopanax/Cymnocarpium:Athyrium stand examined in

(Ta.kl ° 	 located in the val l ey bottom about one mile south

of the International Boundary. Thuja plicata is the dominant overstory

species although some old-growth Tsuga heterophylla is also present.

T. heterophylla and Abies awabilic are infrequent in the sparse inter-

mediate tree layer. The sole climax species is Tsuga heterophylla.

The. dense tall shrub layer is dominated by Opiopanax horridum. Gymno-

carpium dryopteris and Athyrium fiZex-lemina are abundant species in

the herb layer. Other important plants in this layer are Tiarelia

unifoliata, Circaea Capina, Galium sp.,- and '=saran caudatum.

A	 C
The largest known specimen (25.6 feet in diame-t-err and 230 feet tall)

of Picea engelmannii was discovered in the Chilliwack drainage during
this study..
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TABLE 26. Composition and structure of a Thuja plicata/Oplopanax horridam/
Gymnocarpium dryoptcria-Athyrium filer-femina community in the
Chilliwack RiNier drainage.u1,b

Species and Layer Average DBH Trees Average Frequency
DBH Range per Cover

(inches) (inches) Acre (%) (%)

Dominant trees:

Thuja plicata 78 48-108 23 55 100

Tsuga heterophylla 25 18-36 16 9 67

Intermediate trees:

Tsuga heterophylla 10 8-12 6 2 67

Abies amabilis 14 14 1 1 33

Tall shrubs and saplings:

Oplopanax horridum 47 100
Tsuga heterophylla 2 100
Acer circinatum 7 67

Low shrubs and herbs:

Gymnocarpium dryopteris 40 la,,
Athyrium filex-femina 20 x.00
Tiarella unifoliata 13 100
C:ircaea alpina 8 '100
GaZium sp. 5 100
Asarum caudatum 4 100
Smiiicina steliata 1 100
Dicentra Formosa 1 100

a
Species with an average cover of 1 percent, or more, are included in this
'table.

b
Data for this community was compiled from three .2-acre plots.
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Thuja plicata/Acer circinatum community.

On slightly better drained sites, especially on the ,lower slopes,

the understory of the Thuja stands is markedly different both in species

composition and total cover. The size of. T. plicata is also smaller.

A Thuja/Acer cireinatum community (Table 27) located about 1/4

mile south and upslope from the previous Thuja community was studied.

Thuja plicata is the dominant pioneer species with lesser amounts of

Tsuga heterophylla. In the intermediate tree layer and understory

layers T. heterophylla and Abies amabilis are common. Acer circinatum

is abundant in the tall shrub layer. In this layer Vaccinium ovalfolium

is frequent but has lower cover values. The relatively sparse ground

cover consists mainly of Tiarella unifoliata and Cornus canadensis.

Pseudotsuga menziesii/Tsuga heterophylla/Chimaphila umbellata

community.

Stands dominated by old-growth Pseudotsuga menziesii are common

on the well drained, lower slopes of the lower valley. These trees are

approximately 850 years old (estimated from tree sections cut recently

by trail crews)and are probably a good indication of the date of the

last major disturbance in the v411.ey.

A representative stand (Table 28), located just south of Bear

Creek was examined. This community covered approximately 300 acres.

Pseudotsuga menziesii is the major piOnecr species reachi.kg 84 inches

DBH. Tsuga heterophylla is an important sera: and climax species. A

secondary climax species of lower cover is Abies amabilis. Vaccinium

ovalifolium is the only common tall shrub in the stand while :nimaphila

umbalata and Linnaea boreal-is arc common in the low shrub
•
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TADLE 27. Composition and structure of a Thuja plicata//icer circinatuM com-
munity in the Chilliwack River drainage.a,b

Species and Layer Average DBH Trees  Average Frequency
DBH Range per Cover

(inches (inches) Acre (%) (%)

Dominant trees:

Thuja piicata 52 41-94 18 50 100
Tsuga heterophyna 22 16-30 5 9 100

Intermediate trees:

Tsuga hetcrophyna 8 6-12 13 4 100
Abies arnabilis 7 6-8 6 2 67

Tall shrubs and saplings:'

Acer circinatum . 24 100
Vaccinium ovalifolium .	 6 100
Tsuga heterophyna 3 100
Oplopana. horridum . 1 100
Abies amabilis 1 100

Low shrub's and herbs:

Tiarella unifoliata ' 11 100
Cornus canadensis 4 100
Smilicina stellata 1 100

a
Species with an av2rage cover of one percent, or,more, are included in this
table.

b
The data for this community was compiled from three .2-acre plots.
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TABLE 2S. Composition and structure of a Poeudotsuga men;;iesii/Touga
heterophylla/Chimaphila umbellata community in the. Chilliwack River
drainagea,b

Species and Layer Average
DBH

DBH
Range

Trees
per

Average
Cover

Frequency,

(inches) (inches) Acre (%) (Z)

Dominant trees:

Pseudotsuga memieSii 64 47-73 18 25 100
Tsuga heterophyna 22 16-24 20 17 100
Thuja plicata 25 24-26 3 2 67

Intermediate trees:

Tsuga heterophyna 12 10-14	 . 21 11 100

Tall shrubs and saplings:

Tsuga hete2ophyna 32 100
Abics amabilis 4 100
Vacciniwr e>'ahifolium 4 100

Low shrubs and herbs:

Chii7;aphila umbellata 14 100
Linnaea borealis 8 !:)0
Tsuga heterophyna 3 100

•
a
Species with an average cover of two percent, or more, are included in this
table.

b
Data for this community was compiled from three .2-acre plots.



/5

Pscudotouga menziesii/Tsuga heterophylla/Acer circinatum community.

On slightly wetter sites, especially on easterly aspects, this

Pseudotsuga•dominated community is common. The pioneer trees are

generally smaller than in the previous community and Abies amabilis is

more important as a climax species.

The stand studied in detail (Table 29) is located on the west

side of the river, about one mile south of Bear Creek. The pioneer tree

species is Pseudotsuga menziesii. Tsuga heterophylla and Abies amabilis

are frequent seral and climax species. The tail shrub layer is domi-

nated by Acer circinatum and smaller amounts of Vaccinium ovalifolium. -

Cornus.canadensis, Linnaca borealis and Gynocarpium dryopteris are

frequent plants in the sparse low shrub and herb layer.

Tsuga heterophylla/Acer circinatum-Vaccinium o-dalifelium community.

The most common community in the Chilliwack River drainage are

those dominated by Tsuga heterophylla. in the lower valley where such

stands are relatively infrequent, Thuja plicata is important. From the

middle to upper valley, where Tsuga hetcrophylla-dominated communities

are common, Abies amabilis becomes increasingly important.

A typical stand (Table 30), located on the lower slopes south-

west of the mouth of Brush Creek, was studied ii1 detail. Tsuga

heterophylla and Abies amabilis .are important pioneer species in this

community. The latter two trees are also abundant as scral and climax

species. Acer circinatum and Vaccinium ovali:olium are common tall

shrubs while Tiarala unifoliata and Clintonia uniflora are important

ground cover species.
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TABLE 29. Composition and structure of a Pceudotsuga mormiesii/Thuga •
12etcrophylla/Accr circinatum community in the Chilliwack River
drainage.a,b

Species and Layer Average DM Trees Average Frequency
DB11 Range per Cover

(inches) (inches) Acre (7) (7)

Dominant trees:

Pseuclotsuga menziesii 48 ,36-64 15 26 100
Tsuga heterophylla 21 18-26 3 5 67

Intermediate trees:

Tsuga heterophyna 6-10 10 3 100

Abies amabilis b 6 6 2 100

Tall shrubs and saplings:

Acer circinatum 26. 100

Tsuga heterophylla 9 100

Vaccinium ovalifolium -	 4 100

Abies amabilis 2 100

Low shrubs and herbs:

Abies amabilis 7 100

Cornus canadensis 4 100

Linnaea borealis 1 100

Gymnocarpium dryopteris 1 100

a
Species with an average cover of one percent, or more, are included in this
table.

Data for this community•was compiled from three .2.,acre plots.
b
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TABLE 30. Composition and structure of a Tsuga heterophylla/Accr cireinatum-
Vaccinium ovalifolium community in the.Chilliwack River drainage.a,b

Species and Layer

Dominant trees:

Average
DB11

(inches)

DBH
Range
(inches)

Trees
per
Acre

Average'
Cover

M.

Frequency

(Z)

Tsuga heterophyna 19 14-32 60 34 100
Abics amabilis 16 14-20 24 15 100

Intermediate trees:

Tsuga heterophylla 9 6-12 34 19 100
Abies aciabilis 8 6-12 20 10 100

Tall shrubs and saplings:.

racer c-Lruinatum 20 100
Vaccinium, ovalifolium 18 100
Tsuga heteropkylla 4 100
Abics amabilis 2 100

.	 Tubus spectabilis 1 67

Low shrubs and herbs:

Tiarella unifoliata 8 100
CZintonia unifiora 3 100
Cornus canadensis 1 100
Rubus pedatus 1 100
Athyrium filer-femina 1 67

a
Species with an average cover of one percent, or more, are included in this
table.

•b
Data for this communitywas compiled from three .2-acre plots.
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•
Avalanche track communities.

As in all valleys of the North Cascades, avalanche track com-

munities are common in the Chilliwack River drainage. At lower eleva-

tions Acer circinatum is the dominant species and on extremely wet sites,

especially in the lower valley, Cornus stolonifcra may be of importance.

In the middle and upper valley Alnus sinuata becomes the most abundant

species in such habitats.

Aquatic or semi-aquatic communities

There are several aquatic or semi-aquatic communities in the

valley. Two of them, one in the lower valley and another in the middle

valley, are of relatively large size (ca. 25 and 30 acres). These two

areas are the result of beaver dams built a number of years ago. Plant

succession has developed to the stage where floating mats of Sphagnum

sp. , along with other typical associates (Menyanthes trifoliata, Poten-

tilZa palustris, Carex sp., etc.), are encroaching on the open water.

Exotic species

The Chilliwack River valley is relatively free of exotic species.

They are abundant only around shelters. This lack of introduced plants

may be due to the lack of horse travel in the lower valley and the

sufficiently high elevation (where exotics do not thrive) of the upper

valley where horse use is more common. Species encountered were

Plantage. major, Pumex obtusifclii,!s, and TrifoliuM repens.

Fauna

Although no fresh deer sign was encountered, old sign was numer-

ous. The valley probably serves as a winter range for the large deer
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population that spend the summer in the Subalpine Zone on the upper

mountain slopes of the valley. Bear sign was also abundant and a con-

siderable food supply of spawning kokanee were not 	 the river during

late summer. No active beaver dams were encountered although some recent

cuttings were found.
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5. The North Fork Nooksack River Drainage.

Description  of the Area

The North Fork Nooksack River drainage, within the North Cascades

National Park, is located in portions of: T 39 N, R 9 E and T 39 N,

R 10 E (Figure 11). The river flows in a northeasterly directicn and

is approximately 2 1/2 miles in length. The mountainsides of the valley

rise abruptly from the 1/2 to 3/4 mile wide' valley floor. The valley

bottom covets an area of about 900 acres while the entire drainage en-

compasses approximately 7,700 acres.

This valley is markedly different from most other low elevation

drainages in the North Cascades in that the last alpine glacier to

occupy the valley has just recently receded. In fact, a sizeable area

of the upper headwaters is still occupied by the glacier. This recent

glaciation has resulted in a very dramatic transition of vegetation

and soils.

Vegetation

General description

-Plant succession and soil development in the valley can be

traced from the young barren moraines near the front of the glacier to

the old-growth forests of the lower valley (Figure 12). There are

presently five stages or stades • that may be recognized: (k) the present

stade (pioneer vegetation), (2) the Alnus sinuata stade, (3) the Tsuga

mertensiana-Alnus sinuata stade, (4) the Tsuga mertensiana stade, and

(5) the Tsuga hetcrophulla-Thuja plicata stade. Since a detailed vege-

tation or soils analysis was beyond the scope of this study only quail-
•

tativc information was collected for the various stades.
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A number of avalanche track communities are also present'along

the sides of the valley. These communities, where avalanches are fre-

quent, arc dominated soley by Alnus sinuata. Where avalanches arc less

common Tsuga mertensiana may be found invading the communities.

Plant communities

The present stade.

This stade extends from the front of the glacier down the valley

for about 1/3 mile. The ground surface near the glacier is unvegetated

but as One goes further away a diverse, but: sparse, pioneer vegetation

of low shrubs and herbs is found. Luetkea pectinata, Phyllodoce empetri-

formis, Juncus mertensianus, Cryotogramma'acrostichoides, Cares specta-,

bilis,.Gramineae sp. and Sorbus sitchensis var. grayii are frequent

species with low cover values. Small seedlings .of Tsuga mertensiana

and Abies amabilis are infrequent. The only Important moss, but of

low cover and frequenCy, is Rhacomitrium canescens var. ericoides. In

several small areas, which have silted in, the vegetative cover is

higher . (ca. 50% cover) and is dominated by Juncus mertensianus and

several species of Gramineae.

The Ainus sinuata stade.

This stade covers about the same area as Stade 1. AZnus sinuata

is a conspicuous invader forming numerous small clumps. In the vicinity

of the clumps and in the intervening areas a number of low shrubs and

herbs are established. These species, although of higher cover than in

the previous stade, are still relatively sparse. Frequent plants en-

countered are Luetkea pectinata, Phyllodoce empetriformis„ Pens.temon
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. davidsonii, Nen'zicsia ferruginea, Vaccinium membranaceum, Athyrium

amcricanum var. cUctentifolium, Lycopodium.citchen • e, Tsuga mertensiana,

Abies amabilis, Anaphalic margaritacea, and Rhacomitrium canescens var.

erico-,:des. In this area the lichen Rhiwcarpum geographicum is Common.

In the future, with the use of lichenometry, this plant may prove valu-

able in determining the age of this and other stades.

The Tsuga mertensiana-Alnus sinuata stade.

Stade 3 covers .a slightly smaller area than the previous two

stades. The Alnus sinuata clumps are slightly larger and are being

invaded by Tsuga mertensiana. Occasional specimens of Abies amabilis

are also found in the clumps. The low shrubs and herbs, which consist

mainly of the species mentioned in the previous stade, have a slightly

higher cover. The moss, Phacomitrium canescens var. ericoides, has

notably increased in cover.

The Tsuga mertensiana, stade.

This stade covers approximately the same area as Stade 3. Tsuga

mertensiana, averaging 20 feet in height, is now the dominant species
•

and forms essentially closed ttands. In openings between the stands

Rhaeomitrium canescens var. ericOides occurs as a continuous mat.

Lupinus latifolius and Anaphdtis margaritacea ale common herbs in these

openings.

5) The Tsuga heterophyfla-Thuja plicata stade.

In the lower portion of	 e area studied a mature old-growth

stand of Tsuga heterophylia and Thz.ija pli.ata is found. This community

occurs on alluVium deposited by the river after glaciation. Whether

this is the upper limit of Such stands in the valley or whether the
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Tsuga mortensiana stale will deve)op . towards the Tsuga hotorophylla-

Thuja pZicata stale is not known. These alluvium deposits and the

numerous terraces near the river in the lower valley would indicate

the occurrence of frequent floods. These floods are probably due to

avalanches damming the river in the upper valley.

Soils

Soils in the valley range from the coarse gravels of Stade 1

through the well develOped soils of Stade 5. The soils of Stades 2, 3

and 4, althcugh exhibiting progressively greater development, are still

relatively poorly developed. In the alluvium deposits of Stade 5

mature podzols have developed.

1



6. The Stetattle Creek Drainage

Descri p tion of  the Area
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Stetattle Creek is located in portions of:• T 38 N, R 32 E;

T 38 N, R 13 E; T 37 N, R 12 E; and T 37 N, R 13 E (Figure 13). The

creek flows in a southecst direction and is about eight miles in length.

The only sizeable tributary is Jay Creek which is three miles in length.

Azure Lake, an'89 acre cirque lake, is located in the extreme head-

waters at an elevation of 4200 feet.

The mountain slopes along Stetattle Creek rise abruptly from

the narrow valley. The creek rises about 2000 feet in elevation in the

first seven miles, then another 1000 feet in the last' mile. The entire

drainage encompasses about 16,000 acres.

Vegetation

.General description

In this drainage, as in all of the previous dranages examined,

the continuous forest. has consisted of a complex mosaic of vegetation

types. This is due, in large part,, to the frequent occurrence of

relatively small fires over a long period of time. In the Stetattle

Creek drainage this vegetation mosaic caused by fires is especially

notable (Figure 14). In the central part of the valley, at low eleva-

t i.ens, the Pceudotsuga menT.;i::sii and Tsuga hetercpkyNa stands have

remained undisturbed for approximately 800. years or more. In contrast

the mountain slopes, especially on the east side of the creek have in-

curred numerous fires. The most recent fire, of appreciable size,

occurred about 65 years ago. Occasionally these Zires travel upslope
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Figure 13. Topography m.i.p of the Stetattle Creek drainage.
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and enter the , Subalpine or Alpine Zones. Such a fire cut a swath about

1/4 mile wide extending from low elevation up to over 6000 feet eleva-

tion about 30 years ago (Douglas and Ballard, 1970).

The fire history of the valley has thus been extremely influen-

tial in governing the vegetation types occurring in the drainage. On

the rather limited hydric to mesic sites along the creek, and on the

several terraces, communities are dominated by either Pseudotsuga

•	 .
menzIes1.2. or Tsuga heterophylla. Thuja pZicata and Abies amabilis are

of secondary importance in these stands. At higher elevations A'. amabilis

and Tsugamertensiana are more frequent. Deciduous communities, consist-

ing mainly of Ain-as rubra, are small and restricted to the immediate

banks of the stream. On the more xeric slopes both Pinus contorta and

Pseudotsuga menziesii are the dominant speCies. At higher elevations

in the continuous forez4t 'the occurrence of Abies Zasiocarpa and Picea

engelmannii indicate the lower precipitation of the area and the

gradual change toward eastern North Cascade vegetation types. The

vegetation in the lower valley is representative of the Zones or Types

described by Franklin and Dyrness (1969) and Douglas (1969a) for western

Washington. Those -of the middle and upper slope forests are similar to

the eastern Washington zones of Franklin and Dyrness (1969).

Plant communities

3) Tsuga heterophyna/Tiarella unifoliata community.

Stands dominated by Tsuga heterophylla cover' a relatively small

area in the valley. Most of these stands occur on the mesic lower to

middle slopes of the central portion of the drainage.
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The community examined in detail (Table 31) is located about

three miles from the mouth of the creek and covers approximately 150

acres. Tsuga heterophylla is the dominant overstory species. Scattered

throughout the community are a number of large (up to 84 inches DBH)

Thuja pZicata. Tsuga heterophylla and Abies amabilic are important in

the intermediate tree and understory layers. In the tall shrub layer

Vaccinium ovalifolium is the only common plant. The floristically rich

ground cover is dominated by TiareZla unifoliata.

Pseudotsuga menziesii/Tsuga heterophylla/Berberis nervosa community.

This communi ..:y occurs on the well drained, southerly slopes of"

the lower valley. These stands are rather limited and are restricted

to about two miles ef the valley along the stream.

The stand (Table 32) examined in this survey is located about

two miles from the mour.h of the creek and encompasses about 75 acres.

The overstory is dominated by Pseudotsuga menziesii with lesser amounts

of Thuja pZicata and Tsuga heterophylla. Tsuga heterophylla and

Pseudotsuga menziesii are common components of the intermediate tree

layer. The climax species in the community are Thuja pZicata and Tsuga

hel;erophylla. Vaccinium ovalifolium and Acer circinatum are frequent

tall shrubs but have low average cover. Berberis norvosa is an impor-

tant ground cover.

Pseudotsuga menziesii/Gaatheria shaL-on community.

On slightly drier sites a second Pseudotsuga-dominated community

is encountered. These communities, although relatively small, are found

on steep, southerly slopes in the lower valley.
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TABLE 31.	 Composition and structure of a Tsuga heterophylla/Tiarella
community in the Stetattle Creek drainage.a'19

unifoliata

Species and Layer Average DEli Trees Average Frequency
DBH Range per Cover

(inches) (inches) Acre (7.) (%)
, 	.

Dominant trees:

Tsuga heterophylla 22 14-36 22 31 100

Thuja plicata 75 72-84 4 4 75

Abies 20 16-24 1 1 50

Intermediate trees:

Tsuga heterophylla 8 6-10 17 6 100

Abies amabilis 8 6-10 7 2 75

Tall shrubs and saplings:.

Abies amzbilis 12 100

Vacciniwn ovalifoliwn 6 100

Tsuga heterophylla 3 75

Oplopanaz horridum 1 100

Acer circinatum 1 75

Low shrubs and herbs:

Tiareila unifoliata 14 100

Clintonia'uniflora 3 100

AbieS'amab'Llis 2 100

Tsuga heteroph11a 2 100.

Smilicina stellata . 2 100

Cornus canadensis 1 100

Blechnum spicant 1 100

Streptopus roseus 1 100
Rubus pedatus 1 ••	 75

a
Species with an average Cover of one percent or a frequency of 50 percent, or
more, are included in this table.

b.
Data for this community was compiled from four .2-acre plots.
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TABLE 32. Composition and structure of Poeudotsuga memiesii/Teuga heterophylla/
Berberis nervosa community in the Stetattle Creek drainage:a,b

Species and Layer Average ' DLII Trees Average Frequency
DLII Range per Cover

(inches) (inches) Acre - (%) (%)

Dominant trees:

Pseudotsuga menziesii 20 14-36 44 54 100
Thuja plicata 22 16-28 4 5 50
Tsuga heterophylla 19 18-20 5 3 50

Intermediate trees:

Tsuga heterophylla 6-10 38 21 100

Pseudotsuga menzicsii 7-10 25 13 100

Tall shrubs and saplings:

Thuja pZicata 8 100

Tsuga heterophylla 7 100

Vaccinium ovalifoliwn 1 .100

titer circinatwn 1 100

Low shrubs and herbs:

Berberis nervosa 13 100
Gaultheria-shallon '	 3 100
Thuja plicata 1 100
Linnaea borealis .1 100

a
Specios with an average cover of one percent, or:more, are inc!uded in thiS
table.

b
Data for this community was compiled from four .2-acre 13T_I
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Pseudotsuga menziesii is the sole pioneer and seral species

present. The climax species, however, are more diverse with P.

Menziesii, Tsuga heterophylla and Thuja plicata occurring frequently.

Several Pinus monticola are also reproducing. Caultheria ohallon is

abundant in the understory. Other important plants in the ground cover

are Pachystima myrsinites, Pteridium aquilinum and Chimaphilla umbellata.

Pinus contorta-Pseudotsuga menziesii community.

Large areas on the lower to middle slopes near the mouth of

Stetattle Creek were burned about 65 years ago. Secondary succession

• in these areas consists of dense, stagnated stands of Pinus contorta

and Pseudotsuga menziesii.

The stand studied in detail (Table 33) was located at about

2,000 feet elevation and approximately 1/2 mile northeast of the creek

mouth. This community encompasses over 200 acres on the dry south-

westerly slopes. Pinus contorta and Pseudotsuga menziesii are the

.dominant tree species. These trees are slow growing (75 feet tall and

65 years old) and have an extremely high density. Reproduction, con-

sisting of the former two species, is infrequent. Holodiscus discolor,

GauZtheria shaZZon and Salix sp. are the only frequent species in the

sparse understory.

Pinus contorta/Vaccinium parviflorum/Caultheria shalion community.

This community is sir„Ilar to the previous community both in

habitat and vegetation. This area, however, was swept by fire about

125 years ago.

The stand examined is located just east of the Pinus-Pseudotsuga

community and covers approximately 50 acres. Pinus contorta and
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TABLE 33.	 Composition and structure of a Pinus contorta-Pocudotsuga menziesii
community in the Stetattle Creek drainage. a,b,c	•

.
Species and Layer Average DBE Trees Average Frequency

DBH Range Pc' Cover
(inches) (inches) Acre (%) (%)

Dominant trees:

Pinus contorta 6 4-14 418 60 100

-Pseudotsuga menziesii 8 6-14 .	 68 13 100

Tall shrubs and saplings:

Holodiscus discolor 3 100

Salix sp. 1 100

Prunus emarginata T 67

Low shrubs and herbs:

GauZtheria shaflon 2 100

Berberis nervosa 1 100

Trientalis 1 100

Spiraea sp. T 100

Pachystimamyrsinites 100

Habenaria unalascensis T 67

Chimaphila menziesii T 67

Rosa nutkana T 67

Pteridium aquilinum T 6.

a
Species with an average cover of one percent or a frequency of 67 percent, or
more, are included in this table.

b
Data for this table was compiled From three .2-acre plots.

c
T(trace) indicates an average cover of less than 0.5 percent.
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Peeudotsuga men;;iesii form a dense overstory. The understory is floris-

tically richer in this community with Vaccinium parviflorum, Salix sp.,

Gaultheria shel-ion and T,innaea borealis occurring abundantly. Pseudo-

tsuga menz•csii, Thuja pliCata, Tsuga heterophylla and Pinus monticola

are climax species.

Avalanche track communities.

These communities are common on slopes of the west side of the

lower valley as well as in the upper' valley. The major species on these

relatively cool, moist habitats is Alnus sinuata.,

Subalpine and Alpine communities.

The highest slopes and ridges on the east side of Stetattle

Creek include some of the most extensive subalpine and alpine plant

communities :;.n the western North Cascades. These communities, however,

were not examined during•this survey. It was felt that since time

was limited, and since the vegetation had been studied previously by •

- Douglas (1970) and Douglas end Ballard (1970), it would be more profit-

able to study other subalpine and alpine areas in the North Cascades

National Park.

The vegetation on the upper slopes includes most of the sub-

alpine units'(Saxi:fraga tolmiei, Care, nigricans, Phyllodoce empetri-.

formis-Cassiope mertensiana, Vaccinium delicosum, Vaccinium membranaceum-

Rhododendron albifiorum, Tsucfa mertensiana-Abies amabilis, Valeriana

sitchensis-Veratrum virides, and Car= spectabilis communities) des-

. cribed by Douglas (1970). The two major_ alpine communities (heath and

krummholz) of the ridge were examined by Douglas and Ballard (1970).

They also studied an area where these two communities had been dis-

turbed by fire 30 years ago.
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Exotic species

Exotic plants, except for the beginnings of both trails into the

area, are infrequent in the drainage.

Fauna 

Bear and deer sign were unconunon at lower elevations. In the

upper forests and the Subalpine and Alpine Zones, however, both animals

are abundant. The higher slopes and ridges also support very large

marmot and pica populations.

•■••■•■■■■■■
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7. The McMillan Creek drainage.'

Descrintion of the Area

The McMillan Creek drainage is located in portions of:

T 38 N, R 11 E; T 38 N, R 12 B; and T 39 N, R 12 B (Figure 15) The •

creek is six miles in length and flows in an east-northeast direction.

As stated previously, McMillan Creek is actually a continuation of

. the lower portion of Big Beaver Creek.

The valley ranges from 1/4 to 1/2 mile wide and is flanked

by steep, sparsely vegetated mountain slopes. The stream gradient

is moderate for the first four miles, rising about 1200 feet in

elevation. The level portions of the drainage, mainly in the lower

valley, cover about 800 ..cres. • The entire drainage encompasses

Vegetation 

General description

The vegetation types found in the valley are representative

of the Tsuga heterophyna and Abies anabilis Zones or Forest Types

described by Franklin and Dyrness (1969) and Douglas (196;a):

These two types are rather poorly represented with over 60 percent of

the valley consisting of avalanche tracks, rock slides, or precipi-

tous rocky slopes (Figure 16).

In the upper valley and on the higher slopes Ab-Les

and Tsuga mertensiana are the dominant specieS. The limited stands

in the lower valley, although dominated by T. heterophylla and

Thuja plicata, include a . number of other species. Pseudot,-n:ga
•
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menziesii is conspicuous on the southerly slopes near the mouth of the

creek. Several small streamside stands of Alnus rubra also occur near

the mouth. Tsuga heterophylla and Abies amabilis, in the lower and

upper valleys, respectively, are the major climax species.

Plant communities

Thuja plicata-Tsuga heterophylla/Acer circinatum/Clintonia uniflora

community.

The only Thuja-Tsuga stands of any size occur in the bottom-

lands of the lower valley. These communities cover about 100 acres.

These moist sites are dominated by Thuja plicata and Tsuga

heterophyna with siaaller amounts of Abies amabilis, Picea engelmannii

and Pseudotsuga menziesii (Table 34). Important seral and climax

species are Tsuga heterophylla and Abiee amabilis. The dominant tall

shrub is Acer circinatum. Oplopanax horridum and Vaccinium ovali-

faium are also common in this layer. Clintonia uniflora and Smilicina

stenata ar ,.: abundant herbs in the groundcover.

Alnus rubra/Rubes spectabilis community.

A small stand dominated by Alnus rubra occurs on the bottomlands

near the mouth cf McMillan Creek. The stand encompasses approximately

20 acres.

Alnus rubra is the dominant overstery species.

t•ichocarpa, Thuk plicata and Tsuga heterophylla are infrequent in the

dominant tree layer. The latter, along with Abies grandis, also occurs

sparsely as a climax species. Rubus spectabilis, OpZopanax horridum

and Sambucus rdcemosa are common in the lush understory. Important
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TABLE 34. Composition and structure.of a Thuja plicata-Tcuga heterophylla/
Acer eircinatum/Clintonia uniflora community in the McMillan Creek
drainage.`1,1)

Species and Layer Average DBH Trees Average Frequency
DBH Range per Cover

(inches) . (inches) Acre (%) (%)

•

Dominant trees:

Thuja piicata 40 36-46 15 16 100

Tsuga heterophylla 21 16-28 13 11 100	 ..

Abies amabilis 20 18-24	 , 10 3 67

Picea engelmannii 20 20 3 1 67

Pseudotsuga menziesii 85 85 2 2 .	 33

Intermediate trees:

Abies amabilis 12 10-14 10 4 100

Tsuga heterophylla 10 8-12 10 3 67

Tall shrubs and saplings:

Acer circinatum 26 100

Oplopanax horridum 5 100

Vaccinium ovalifolium 3 100

Abies amabilis 2 100

Tsuga heterophylla 1 57

Viburnum edule 1 67

Low shrubs and herbs:

Clintonia uniflora 17 100

Smilicina ctenata 9 100

Streptopus roseus 2,. 100

Abies am-thins 1 100

Cornus canadensis 1 100

a
Species with frequency of one percent, or more, are included in'this table.

b
Data for this community was compiled from three .2-acre plots.
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herbs are SMilicina stel•lata, Dicentra fOrmosa and Viola glabella.

Avalanche track communities.

These communities arc especially common in the drainage. They

are dominated mainly by Alnus sinuata although at lower elevations near

the mouth of the creek Acer circinatum, A. glabrum, Salix sp., Cornus

stolonifera. and Viburnum eth.de become important associates.

Aquatic or, semi-aquatic communities.

Several aquatic or semi-aquatic communities are found in the

upper part of the valley. These communities were not examined but

from the air and from aerial photographs they appear to be the typical'

Sphagnum-Carex stands found in most drainages of the North Cascades.

Exotic species.

There are no introduced species in the. valley since no trails

enter the area.

Fauna 

Large mammals are probably not abundant in the valley because

of the vegetation types present. Beaver may occur in the upper valley

but aerial examination did not verify this.
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8. The Luna Creek Drainage

Description of  the Area 

The Luna Creek drainage occupies portions of: T 39 N, R 11 E

and T 39 N, R 12 E (Figure 17). The creek is 2 1/2 miles long and

flows in an east-northeast direction. Luna Lake. a 17-acre cirque lake,

is located in the extreme headwaters at an elevation of 4900 feet.

The mountain slopes of the drainage rise abruptly from the

narrow valley. The stream gradient is steep, with a 100 feet rise per

mile. The entire drainage of Luna Creek covers approximately 1500

acres.

Vegetation 

General description

The vegetation of the valley is representative of the Abies

amabilis Zone or Forest Type described by Franklin and Dyrness (1969)

and Douglas (1969a). This vegetation t1)6)e is discontinuous, however,

since the major portion of the valley is occupied by avalanche tracks

and rocky slopes. Tsuga mertensiana and Abies amabil .,:s are the major

pioneer species in the continuous forest. Tsuga heterophylla is of

lesser importance near, the l'aouth of the creek. Abies amabilis is the

most common climax speedos throughout the drainage. Several small

outlier. Atands of Laris	 occur near Luna Lake.
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Figure 17. Topography map of the Luna Creek drainazre.
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Plant communities

Abies amabilis-Tsuga heterophylla/Vaccinium ovaiifolium community.

In the lower valley and on some of the middle slopes communities

dominated by Abies amabilis and Tsuga heterophylla occur. The composi-

tion of the overstory is quite variable while the understory may range

from dense to sparsely covered.

A typical stand (Table 35), located on the lower slopes of the

lower valley, was examined in detail. Abies amabilis is the dominant

tree species,- with smaller amounts of Tsuga mertensiana. The latter

two species, in abou.:. the same proportion, are frequent in the inter-

mediate  tree layer. Abies amabilis is the major climax species. The

relatively sparse unJerstoryis dominated by Vaccinium

Frequent ground cover plants are Rubus pedatus and Clintonia uniflora.

Larix iyaiiii communities.

Several small stands of Larix iyaiiii, occurring about 15

miles west, of their main range are of notable interest. These stands

however, when viewed from the air, are discontinuous and appear to be

associated with the rock slides and rocky slopes of the area.

3) Avalanche track communities

These communities, in which Alnus sinuata is the major species,

are common throughout the Luna Creek drainage.

Exotic species

No trails are. found in the drainage thus exotic species have

been'excluded from the area.
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TABLE 35. Composition and st ructure of an Abies amabilis-Touga mertenciana/
Vaccinium ovalifoll:uw community in the Luna Creek drainage.a,b

Species and Layer Average DBII Trees Average Frequency
DBH Range per Cover

(inches) (inches) Acer (7) (7.)

Dominant trees:

Abies amabilis 18 12- 24 28 32 100

Tsuga mertensiana 14 12-20 10	 . 6 100

Intermediate trees:

Abies amabilis 7 6-10 13 5 100
Tsuga mertensiana 7 6- 8 5 3 100

Tall shrubs and saplings:

Vacciniurn ovalifoliwn 12 100

Abies amabilis 5 100
Vacciniurn alaskaense 2 100

Vaccinium membranaceum 1 100
Tsuga metenFiano 1 67

Low shrubs and herbs:

Rubes pec;atus ,4 100

Cli4Jni.a unif2ora 2 100
Strnptopus roseus 1 67,
Abies amabilis 1 67	 .,

aSpecies with an average cover of one percent, or more, are included in this
table.

b
Data for this coniunity was compiled from three .2-acre plots.
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Fauna 

The lack of suitable habitat in the valley probably keeps the •

larger mammals, with the possible exception of goats, at a minimum

population level.
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MOUNTAIN AREAS

1. The Copper Mountain Area.

Description of the Area

The Subalpine and Alpine Zones of the Copper Mountain area

occur in portions of: T 39 N, R 10 E and T 40 N, R 10 E (Figure 18).

The area extends from the headwaters of Silesia Creek and the Chilliwack

River north to the headwaters of the Little Chilli •qack River. Two

cirque lakes (Copper and Egg) occur within the area.

The topography of the ridges south of Copper Lake and north of

Copper Mountain is relatively moderate. The area in the vicinity of •

Copper Mountain, however, is extremely precipitous with numerous small

glaciers occupying the northeasterly slopes. The entire area encompasses

approximately 2500 acres.

Vegetation

General description

Plant communities of the Copper Mountain area are representative

of those described by Douglas (r.69a, 1970) for the Subalpine and Alpine

Zones of the western North Cascades. Most of the subalpine plant com-

munities described by Douglas (1970) are present in the extensive meadows

of the area. The most common of these are the tree clump and heath

communities.

Alpine vegetation 'is restricted to the precipitous upper slopes

and the small, relatiVely level top of Copper Mountain. The upper

slopes are frequented by discontinuous rock outcrop and krumrnholz com-

munities. The small area on top Lf the mountain is dominated mainly
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Figure 18. Topography map of the Copper Mountain area.
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••
by heath communities although several snowbed (Carer nigricanc) corn-

munities are also present.

Plant communities

A. Subalpine Zone

Corex nigricans community.

This community occurs in depressions and level areas where

late snowmelt and soil water from the slopes above' maintain constantly

moist soils. A number of these stand are found ,in the-Copper Mountain

area.

The communities examined. (Table 36) were all characterized by

a thick, continuous mat of Carex nigricans. Luetkea, pectinata,

Deschampsia atropurpUrea, Phyflodoce empetriformis, Cassiope marten-

siana, Vaccinium deliciosum, and Juncus drummondii, while often present,

have low cover values.

Luetkea pectinata community.

In areas adjoining the Cares nigricans community, where drainage

is slightly better, Luetkea pectinata is a dominant plant. These

Luetkea-dominated communities are relatively infrequent in the area.

Luetkea pectinata, the majcr species, has a large number of as-

sociates. Some the more important in the Copper Mountain area are'

Cares nigricans, J>schampsia atropurpurea, Phynodoce empetriformis,

Cassiope mertensiana, Vaccinium deiicioswn and Juncus drummondii.

3) Phyllodoce empetriformis-Cassiope mertensiana community.

This is the most common and widespread community in the area.

These stands cover most of the better drained slopes and ridges in the

Subalpine Zone.
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TABLE: 36. 'Relative abundance of important . species in subalpine plant
communities of the Copper Mountain area.

Community

()
;.

Co	 ;•-‘	 '1
-).,

(3	 o	 o	 (:,	 •T-1
.5 	 • 0	 • , 	 Co

(i)	 (0	 C	 C)	 • 1
U)	 • 0

• c a	 Ct	 r.--N	 0	 T-4
4)	 Co(..)	 	 .L	 0

0	 C	 I	 ''ct	 (.1	 CO	 (C	 -
C	 e)	 o)	 o	 I	 ,

e)-,	 -LA,	 e)	 r	 .0	 ---•	 (i
0	 2	 co	 'Az/	 2

'	

c)
ei	 "ki	 ,-)	 E-i	 ,,,:	 -,-.) 	,-ei.)	 e)	 -..'	 1	 .•*.	 ei-f.%v	 c...)	 •0	 C-s	 C	 ' 0

CI)

•	

':1---,'. 	r...)	 C.) C1)	 C.)	 ' c-1

Co	 )	 C.)	 .ii	 C.)	 /-:
,-	 CI	 (,)	 o	 o;

, L.)	 N P-1	 E-I	 c.Q

Species.

Cares nigricans M m t t t - - t

Luetkea pectinata m M m m m m m m

Deschampsia atropurpurea m m M M m - m m

Phyflodoce empetriformis m m M m m m M m

Cassiope mertensiana m m M m m. - m -

Vaccinium deliciosum m m N M m - m -

Vaccinium membranaceum - - m m M -

Rhododendron albiflorum - - - - - m m -

Menziesia ferruginea - - - - m m -

Tsuga mertensiana - - - - M M m -

Abies amabilis - - - - - m m -

Abies lasiocarpa - - - - - t m -

Saxifraga tolmiei - - - - - - - N

Luzula wahlenbergii - m - - - m - -

Juncus drzonmondii m in - - - - - -

a indicatesM indicates a species is a major comporent; m indicates a species of minor
or secondary importance; and t (trace) indicates a species is infrequent or
rare
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Phyllodoce empctriformis and Cassiope mertensiana contribute

the highest • cover in the community. Another important and common heath

is Vaccinium dclicioawn. Luetkca pectinata and Deschampcia atropurpurca

are frequent species but of secondary importance. Dicranwn fuccescens

is a conspicuous moss in the community.

Vaccinium deliciosum community..

In the immediate vicinity of tree clumps the Vaccinium deliciocum

community commonly occurs. These stands are similar to the Phyllodoce-

Cassiope stands and differ mainly in the increased cover and dominance

of Vaccinium deliciosum.

Vaccinium deliciosum is the major species in the community.

Common associates are•hynodoce empetriformis, Cassiope mertensiana,

Luetkea pectinata and Deschampsia atropurpurea. As in other heath com-

munities, Dicranum fuscescens is an important moss.

Dwarf Tsuga mertensiana community.

Several of these communities, invading the•heath communities

of the upper •ubalpine slopes and ridges, were encountered. These trees

ranged in age from 35 to 50 years old. This age class agrees with the

work of.Franklin, et al (in press) who suggested that meadow invasion

in the Cascade Range was limited to a 20 - ' 30 year period in the first

half of this century. Several factors (early snowmclt, long growing

seasons and good seed crop) occurring ,over a short period of'time

probably attribute to the meadow invasion.

In the Copper Mountain area Tsuga mertensiana is the major

species in these communities. Remnants such as Phyllodoce cmpatriformis,

Cassiope mcrtensiana, Vaccinium deliciousum and Luetkca pectinata per-

sist from the communities:invader'.
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Tsuga mevtensiana-Abies amabiuis community.

These tree cli'mps are a conspicuous, feature of the subalpine

vegetation in the area. They occur on the more mesic upper slopes and

ridges and are amongst-the first communities to become snowfree.

Tsuga metcnsi-ana is the dominant species with Abies amabilis

as a major associate. In several cluMps A. lasiocarpa was also impor-

tant. Frequent species in the ground cover . are Luetkea pectinata,

Ayliodoce empatriformis and LuzUla wahlenbergii. When stands are

more open taller shrubs such as Vacciniwn membranaceum, Rhododendron

cabiflorum and Menziesia ferruginea commonly occur.

Vaccinium membranaceum•Rhododendron albiflorum community.

This community' is found on the periphery of many of the Tsuga-

Abies communities. The longer growing season and more favorable micro-

environment in the vicinity of the tree clumps allows this community

to become established.

Vaccinium membranaceum is usually the dominant species in the

upper shrub layer although Rhododendron albiflorum and Menziesia ferru-

ginea are often abundant. TsUga mertensiana,. Abies amabilis and A.

lasiocarpa may be found invading these stands. Important species in

the ground cover are Luetkea pectinata, Phynodoce empetriformis,

Cassiope mertensiana and Vaccinium deliciosum.

Saxifraga toimiei community.

Rocky, northerly slopes are the site of this community. These

habitats are amongst the last to become snowfree and remain moist

throughout the growing season.
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Plant cover and diversity are low because of the talus type

rock cover. Saxifraga.toZmiei is the dominant species with lesser

' amounts of LtaJula wahlenbergii and Juncus drwinondii. The mosses,

Gymnomitrium varians and Polytrichum norvegicum, are often common

associates.

B. Alpine Zone

Cares nigricans community.

This community occurs on snow accumulation sites. These

snowbed . communities are the last to become snowfree and resemble the

Cares nigricans community of the Subalpine Zone. This alpine habitat

is slightly drier, however, because of lower maximum snow depths and

the lack of an upslope water supply.

Carex nz:gricans is the dominate species although Luetkea pectin-

ata, Erigeron peregrinus sp. cailianthemus, var. scaposus, Antennar-la

Zanata and Lepraria negZecta are also common (Table 37). Minor species

in the community are Deschampsia atropurpurea and Juncus drurtmoncii.

Cassiope mertensiana community.

The-continuous vegetation on the top of Copper Mountain consists

mainly of heath communities. These exposed sites are mork xeric than

those occupied by subalpine heath communities.

In the three communities examined Cassiope mertensiana was the

dominant plant. Important associates are Phyllodoce

Luetkea pectinata and Lepraria neglecta. Cares nigricans, Deschampsia

atropurpurea„ Erigeron peregrinum sp. callianthemus var. scaposus and

Antennaria Zanata are also present but have lower frequency and cover

values.
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TABLE 37. Relative abundance of important species in the alpine plant com-
munities of the Copper Mountain area.a

Community

(3
0
Co	 C3

0)
e)

-.'.

(1	 --I-1	 C:i
C)	 F-■	 C)
o	 ci)	 C.)
g,	 E	 'cl

V2,4	 cr,
0	 04)	 (.3

0
H	 • k-1	 0
CD	 CO	 C.)

CO	 • 0

Species

(3
C.)

(3
C.)

.c)
-C

Cares nigricans M m

Erigeron perigrinus ssp.
callianthemus var.
scaposus M m -

Luetkea pectinate M m1. t

Lepraria neglecta M M -

Antennaria ianata M m -

Deschamps-La atropurpurea m m t

Juncus drumnondii m - -

Cassiope mertensiana t M t

Phyllcdoce glanduliflora t li -

Abies laciocarpa - - M

Tsuga mertensiana - m

Pinuo albicaulis - - m

a
M .inolcates a species is a major component; in indicates a species of minor
or secondary importance; and t(trace) indicates a species is infrequent or
rare.
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Abies lasiocarpa conununity.

Krununholz stands are common on the rocky, upper slopes of

Copper Mountain. Abies lasiocarpa is the major species in these com-

munities. Other species, occurring less frequently, are Tsuga merten-

siana and Pinus albicaulis. These stands have a relatively sparse

understory, due mainly to the rocky substrate upon which they are

located.

Fauna

The extensive subalpine vegetation supports a fairly large

deer population. On the more rugged slopes of Copper Mountain, especially

on easterly aspects, goats are common. Numerous marmot and pica also

occur in the area.
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2. The Redfacc Mountain Area.

Description of the Area

The Subalpine and Alpine Zones of the Redface Mountain area

arc located in T 39 N, R 11 E (Figure 19). The area extends from the

west end of Redface Mountain east to the peaks above East Lake. Ten

cirque lakes occur along the southern slopes of the area.

The long, continuous south slopes, although quite steep, are

carpeted by vegetation. Several large talus slopes also occur on this

aspect.. The north slopes of Redface Mountain are precipitous and un-

vegetated. The entire area covers approximately 1400 acres.

Vegetation 

General rioQr-r-:ption

The subalpine and alpine vegetation is typical of that described

by Douglas (1969a, 1970). Both the Subalpine Zone, represented mainly

. by tree clump and heath communities, and the Alpine Zone, represented

mainly by krummholz communities, cover an extensive area.
•

Plant communities

A. Subalpine Zone

1) Carex nigricans community.

This is a common community on sites that are filling in around

many of the lakes. These habitats remain moist throughout the growing

season.

Total vegetative cover is high with Carex nigricans being the
•

dominant species (Table 38). Other species, with low cover values,

are Luetkea pectirata, Deschcunpria atropurpuroa. and L'pilobium alpinwn.
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'Ficure 19. Topography map of the Redface Xountain area.

North

Scale: 1 inch = 1 mile •
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TABLE 38. Relative abundance of important species in plant. communities in' the
Subalpine Zone of the Redfacc Mountain area.a

Community

Species

sz.
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I

1:
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U	 '-'4	 • 
4)	 0	 k'	 I	 -.

1-3	 4e	 ,...N	 • 0	 t3	 • 0

t01	
*0	 t--1	 c)	 (14	 c)
41‘	

i-?..)	
c)	 ;s	 0

i	
li;	

c.,)
(..)	 NEt

Cares nigricans M m t - - -

Luetkea pectinata m M m m t t

Desc1arnpsia atropurpurea m m - t - -

EiZobium alpinam m - - - - -

Castilleja paroiflora t m - - - -

Phyllodoce empetriformis t t M m m m

Cassiope mertensiana t t M m - m

Lycopodium sitchense - IA - - -

Vaccinium deliciosum - - m M m m

Vaccinium membranaceum - - - - M

Rhododendron albiflorum - - - - - m

Tsuga mertensiana - - - - M m

Abies amabilis - - - - m -

a indicatesM indicates a species is a major component; m indicates a species of , minor
or secondary importance; and t (trace) indicates a species is infrequent or
rare.
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Luetkea pectinata communities.

On slightly better drained sites the Luctkea . community is a

frequent unit. These communities on Red Mountain are usually of small

size.

Luetkea pectinata is the major species in these stands. Frequent •

associates are -Cares nigricans, Deschampsia atropurpurea and Castilleja

parviflora.

Phyllodoce empetriformis-Cassiope mertensiana community.

In the Subalpine•Zone this is the most conspicuous community.

The stands occupy much of the southern slopes between 5000 and 6000 feet

elevation.

The dominant species in the community are Phynodoce empetri-

formic and Cassiope mertensiana. Luetkea pectinata,•Lycopodium

sitchense and VacCinium deliciosum are frequent but less abundant. An

important ground cover is the moss, Dicranum fuscescens.

4) Vacciniwn deliciosum community.

On several of the ridges and in the immediate vicinity of tree

clumps the Vacciniwn deliciosum community occurs. These unit, are

infrequent and of small size in the Red Mountain area.

The most important species is ^acciniwn deliciosum. This com-

munity's close relationship to the PhyNodoce-Cassiope community is

apparent by its major associates,Phynodoce empetriform-L, Cassiope

mertensiana; and Luetkea pectinata.

Tsuga mertensiana-Abies amabil;,',:ommunity.

ThcsC tree clumps are common throughout the Subalpine Zone of

the area. They occur mainly on slight ridges of the southern slopes.
•
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At lower elevations both Tcuga mertenciana and Abiec amabilis

dominate the stands. At upper elevations the latter species is less

frequent. Occasionally Abies lasiocarpa and Pinus albicaulis occur

in the stands. Frequent species in the sparse understory are Phyllodoce.

empetriformis and Vaccinium deliciocum.

6) Vaccinium membranaceum-Rhododendron albiflorum community.

This vegetative unit occurs around many of the tree clumps at

lower elevations. It is the only community in the Subalpine Zone

where tall shrubs predominate.

Vaceinium membranaceum is the major species in the community.

Common associates are Rhododendron albiflorum, Idenziesia ferruginea,

Phyllodoce empetriformis and Vaccinium delicioswn.

B. Alpine Zone.

Abies lasiocarpa community.

This krummholz community is common above 6000 feet in the area.

These prostrate trees reflect - the harsh environment of the alpine

slopes.

Abies lasiocarpa is usually the sole tree species in these

stands (Table 39). Common species beneath the tree cover are Vaccinium

deliciosum, PITNodoce empetriformis, and the moss, Brachytheciwn starkei.

' Tsuga mer-,:;ensi.-4na community.

A second type of krummholz stand in the area, the Tsuga com-

munity, is almost identical to the previous community except for the

composition of the overstory. Tsuga mertenciana is the dominant species

although specimens of Abies laciocarpa, A. wnabilic and Chamae:yparis
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TABLE 39. Relative abundance of important species 'in the alpine plant com7,
munities of the Rcdface Mountain area.``

Species

Community

1
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Abics Zasiocarpa	 M	 m	 -	 -	 -

Vacciniwn dclicioswn	 M	 111	 M	 t	 -

Phyllodoce empetriformis	 M	 m	 M	 -	 t

Brachythecium starkei 	 M	 m	 -	 -	 -

Cassiope mertensiana	 m	 m	 m	 -	 -

Arnica Zatifolia var.
gracilis	 m	 -	 -	 -	 -

Luetkea pectinata	 m	 m	 in	 -	 -

Tsuga mertensiana	 -	 M	 -	 -	 -

Phy;Zodoce glandullflora 	 -	 -	 m	 M	 -

Carex nigricans	 -	 -	 ,m	 -	 _

Cetraria Lubalpina	 -	 m	 t	 -

PoZytrichum piliferum 	 -	 -	 m	 _

EMpetru-n nigrzi 	 -	 -	 -	 M	 -

Thanno,;i(7. vermicularis 	 -	 -	 t	 m	 _

Cetraria islandica	 -	 -	 t	 m	 _

Cladina mitis 	 -	 t	 in	 -

Saxifraga tolmie	 -	 -	 -	 -	 M

Luz.ula wahlenbergi	 -	 -	 t	 -	 M

a
M indicates a species is a major component; m indicates a species of minor
or secondary importance; and t (trace) indicates a species is infrequent or
rare.
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nootkatcnsis also occur infrequently.. Major underst'ry species are

Vaccinium dcl icioswn, Phynodoce empctriformis, Ca ,:siope mertensiana

and Luetkaa pectinata. BrachgthcciuM starkei is an important moss in

the community.

Phyllodoce empetriformis-Vaccinium dcliciusum community.

In the Alpine Zone of the western North Cascades the composition

of the heath communities is extremely complex. At.least six heath

species may play varying major roles in different habitats. The dif-

ference in these habitats is usually subtle and, as yet, poorly known.

Two different heath stands were examined on Redface Mountain.

The first, the Phyllodoce empetriformis-Vaccinium deliciosum

community, is usually situated downslope from krummholz stands. Since

these krummholz stands are the last units to becom2 snowfree the vegeta-

tion downslope receives meltwater for an exterded period each summer.

In this heath community Phzillodoce empetriformis and Vaccinium

deliciosum are the most abundant species. Other important vascular

plants are Cassiope mertensiana, Luetkea pectinata, Phyllodoce glanduii-

flora and Carex nigricans. Cetraria suLalpina and Poiytrichum piliferum

are common cryptogams.

Phy1lodoce gianduliflera community.

This heath community is found on the drier alpine slopes of the

area. Unlike the previous community, soil moisture may become a limit-

ing factor during the latter part of the growing season.

Phyllodoce gZanduliflora is the major plant in the community.

Empetrum nigrum may also be abundant. Important lichens, which were

rare in the previous community, arc Thamnolia vermicularis, Cetraria

is7andica and Cladonia mitis.
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5) Saxifraga tolmici community.

The alpine Saxifraga community is almost identical to the

Saxifraga community in the Subalpine Zone. The aspect, however, is

completely opposite with the alpine community occurring only on southerly.

slopes..

The only frequent plants, of low cover value, are Saxifraga

toZmiei and Luzula wahlenbergii. Small patches of the moss, Gymnomitrium

varians, occur sporadically in the stand.

Fauna

Deer sign, although not abundant, was noted throughout the

,area. The goat sign appeared to be old indicating that during the

summer the goat population might move northward to the Bear Mountain-

Mount Redoubt area where a more Suitable summer habitat may be avail-

able. Marmots and piCas did not appear to be as abundant as in other

subalpine7alpine areas of the North Cascades.
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3. The Sahalc Mountain Area.

Description-of the Area 

The Subalpine and Alpine Zones of the Sahalc Mountain area

occur in portions of : T 35 N, R 13 E; and T 35 N, R 14 E (Figure 20).

The area extends fIom east of Cascade Pass north to the upper slopes

of Sahale Mountain.

The subalpine and alpine vegetation occurs on a wide, gentle

ridge that extends for about two miles south from Sahale Mountain.

The entire avea encompasses about 400 acres.

Vegetation 

General description

The plant columunities of the Sahale Mountain area are represen-

tative of those Jescribed for the Subalpine and Alpine Zones of the

western North Cascades by Douglas (1969a, 1970). Most of the major

subalpine communities occur. . in the area. The alpine communities, while

of low diversity, cover an e;;tensive area.

Plant communities

A. Subalpine Zone

1) Luet?<ea pectinata community.

On moist, northerly or easterly sites the Luetkea community is

encountered. 'These communities are limited in size and occur infre-

quently throughout the area.

The dominant species is Luetkea peutinata (Table 40). Of its

many associates Carex nigricans, Deschampsia atropurpurea, and Hieracium

gracile are the most common:
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Fijure 20. Top-uaphy map of thn Sahale I:ountain area.
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TABLE 40. Relative abundance of important species in the subalpine plant com-
munities of the Sahale Mountain area.a

Community

Species

Carex nigricans

Luetkea pecti.nata

Dpsckampsia atropurpurea

Rieracium gracile

Phyllodoce empetriformis

Cassiope mertensiana

Vaccinium deliciosum

Vaccinium membranaceum

Rhododendron albiflorum

Sorbus sitchensis var. grayi

Tsuga mertensiana

Abies amobilis

Valeriana sitchensis

Veratrwn vi,rides

Care:..: spectabilis

Lupinus latifolius
w17:. subalpinus

Polygonum bistortoides

Arnica Zatifohia
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l'-4	 r-L1	 Es'i

—

M

III	 —	 —
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-	 -	 M	 m

_	 -	 M

_	 -	 t	 M

M
t	 t	 t

t

a.M indicates a species is a major component; m ind:;catcs a , spocies of minor

or secondary importance; and t (trace) indicates a species is infrequent or

rare.



128

Phyllodoce empetriformis-Cassiopc mertensiana community.

This is the most : widespread community in the Subalpine Zone of

the area. It is found on most of the well drained uPper slopes and

ridges.

Phyllodoce emretriformis Cassiope mertensiana and Vacciniwn

deliciosum are all major components of the community. Of lesser impor-

tance is Luetkea pectinata.

Tsuga mertencia%a-Abies amabilis community.

These tree clumps are a conspicuous'feature of the area. They

occur on many of the convex slopes and ridges at lower elevations.

Tsuga meri,ensiano and Abies amabilis are the sole dominants in

.the overstory. Important species beneath the tree canopy are Luetkea

pectinata, Phyllodoce empetrifOrmis, Vacciniwn deliciosum and V.

membranacewn.

Vaceinium membranaceum-Rhododendron albifiorum community.

The Vaccinium-Rhododendron community is common on the periphery

of many of the Tsuga-Abies stands. These units occur mainly on the

sot..rherly slopes cf the area.•

Vaccinium membranaceum is the dominant species while Rhododendron'

aZbiflerum and Sorbus sitchensis var. grayi are frequent but of lower

cover. Important lower shrubs and herbs are Luetkea pectinata, Phyllo-

dnee empetriformis, Cassiope mertensiana and Vacciniwn deliciosum.

VaZeriana sitchensis-Veratrum virides community.

This lush herbaceous community occurs on the southerly slopes

of the area at lower elevations. These extensive stands are maintained

by cnntinuous snow creep on the steep colluvial slopes.
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The major species in the coMMunity are Vaicriana sitchensis

and Veratrum vivides. Carex spectabilis,• Lupinus Zatifolius var.

subalpinus, Polygon= bistortoides and Arnica i cztifolia are also impor-

tant.

B. Alpine Zone

1) Abies lasiocarpa community.

These krummholz stands are frequent at higher elevations on

Sahale Mountain. They are usually associated with exposed, well drained

sites.

The dominant tree species is Abies Zasiocarpa (Table 41). Tsuga

mertensiana and Pinus albicaulis are infrequent im the stands. The

relatively sparse understory is dominated by Vaccinium deliciosum,

Casciope mertensiana and Phyllodoce empetr.L.romis.

2) Cassiope mertensiana-Vaccinium deliciosum-Phyllodoce glanduliflora

community.

As in other alpine areas of the -,:estern North Cascades the

heath communities of the area are extremely variable. This vegetation

unit covers extensive areas on the upper slopes of th y. mountain.

The largest stand excmined was dominated by Cassiope mertensiana,

Vaccini^m deliciosum and Pkyltoiloce gZanduliflora. Other imoortant

species in this diverse community are Carer spectabilis, C. nigricans,

Sibbaldio procumbens, Hiera,!im gracile, Polyvnum bistortoidcs and

Pescampsia atropurpurea. Cetraria subalpina 'and Cladonia gracilis.

are frequent lichens in the stand.•
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TABLE 41. Relative abundance of important species in the alpine plant com-
munities of the Sahale Mountain area.a

rj
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Species

Abies Zasiocarpa	 M	 -

Vaccinium deliciosum	 111	 M

Phyllodoce empetriformis	 in	 -

Cassiope mertensiana 	 m	 M

Luetkea pectinata	 t	 n
Phyilodoce glanduliflora	 -	 M

Carex spectabilis	 -	 m

Carex nigricans	 -	 m

Sibbaldia procumbens	 -	 m

Hieracium gracile	 -	 111

PoZygonum bistortoides	 -	 m

Descliampsia atropurpurea	 -	 m

Cetraria subalpina	 -	 M

Cladonia gracilis	 -	 m

Etpetrum nigrum	 M

Salix nivalis	 -	 -	 M

Erigeron aureus	 -	 -	 m

a indicatesM iicates a species is a major component; m indicates a species of minor
or secondary importance; and t (trace) indicates a species is infrequent or
rare.
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3) Dvetram nigrum-Sal ,:x nivalis community.

In the Alpine Zone of the Sahale Mountain area the effects of

downslope soil movement, a phenomena lacking in other areas examined

in the North Cascades National Park Complex, were encountered. Numerous

turf-banked terraces, turf-banked lobes and stone-banked terraces

(Benedict, 1970) occur at elevations above 6600 feet. These landforms

are probably similar to those in the Rocky Mountains where they were

found to be caused by both frost creep and solifluction acting together

(Benedict, 1970). Other frost phenomena such as frost boils and stone

nets are also found in the Sahale Mountain area.
•

One of the communities examined (Table 41) consisted of shallow

stone-banked terraces • about six inches high. The major vegetative

cover was located at the front of the terrace and just above the risers.

Empetrum nigrum end Salix nivalis are the dominant plant species in the

community. The only other conspicuous plant is Erigeron aureus.

Fauna

The goat and deer population ,in this area is relatively small.

This may he due to the high recreation use of the area. Marmot and

pica are commen on most of the lower and middle slopes.
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EVALUATION OF THE AREAS

This survey of potential natural areas•in the North Cascades

National Park Complex has dealt mainly with the vegetation since the

collection of a comparable amount of data on the animal communities

would have required a much greater length of time. In evaluating these

areas it seems more appropriate to treat each cemmunity , type separately

rather than make repetitious comparisons for each of the areas. This

approach will illustrate the complexities and difficulties encountered

when attempting to make comparisons between entire ecosystems.

Tsuga hoterophylla communities.

All drainages examined, with the exception of Luna Creek,

McMillan Creek, and the North Fork of the Nooksack River, have exten-

sive stands dominated by Tsuga heterophylla. These communities were

largest in the Chilliwack River drainage. This is due mainly to the-

more moderate mountain slepes and the large size of the drainage.

Thuja plicata communities.

Sizeable communities of.Thuja plicata occur in the Baker River,

Little Beaver Creek, Big Beaver Creek, and Chilliwack River drainages.

These stands are less extensive and smallest. with smaller (and probably'

younger) individual specimens, in the Baker River valley. The largest

continuous T. pZicata communities are those 1.9 the lower valley of the

Chilliwack River. The Big Beaver drainage, has a slightly greater

acreage of T. plicata stands than either the Chilliwack River or Little

Beaver Creek drainages. Individual specimens reach a large size in all

of the latter three valleys.



.•■••■■:11.1,1•4•161/1a1.61•■•.....-....

Pseudotsuga menzicsi •  communities.

The only valleys surveyed that did not contain appreciable

stands dominated by,Pseudotsuca were the Luna Creek and North Fork of

the Nooksack River drainages. The stands in the McMillan Creek and

Baker River drainages are relatively small and occur mainly on the steep

lower to mi.ddle slopes. The greateSt range of size and age classes

occurs in the Stetattle Creek drainage where fire has created a distinct

community mosaic. Pinus contorta is often an important associate of

Pseudotsuga menziesii on the drier slopes in the latter area. In the

Little Beaver Creek, Big Beaver Creek, and Chilliwack River valleys

extensive stands of mature P. menziesii are found. Individual specimens

reach a large size in .all three drainages.' In most of the drainages

of the western North Cascades Tsuga heterophyna is the major climax

species. In the lower reaches of the Little Beaver and Big Beaver,

however, Pseudotsuga menziesii is both the pioneer and climax species.

This community type is best illustrated in the Little Beaver Creek

valley

Deciduous communities.

Except for the avalanche communities found in all of the valleys

studied, the only other significant stands dominated by deciduous species

(i.e., Acer macrophyllum, Alnus rubra and Populus trichoc(!rpo) are

located in the Baker River drainage. These bottomland and lower slope

• communities represent various stages of. both primary and secondary

succession.

133
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Subalpine plant communities.

In the North Cascades National Park Complex subalpine vegetation,

although often fragmentary, is a conspicuous feature on the landscape.

The three areas studied during this survey, as well as a fourth (the

upper easterly slopes of Stetattle Creek - Elephant Butte to Sourdough

Mountain) for which previous information is available, are all extensive

and include representative subalpine plant communities. The impact of

recreational use is probably the only major difference between the four

areas. The Sahale Mountain area is an intensive use area with the

damage on the lower slopes (lower Sahale Arm) reflecting this high use.

The Redface Mountain,Ithe southern half of the Copper Mountain and the

Sourdough Mountain areas receive light to moderate use. The northern

half of the Copper Mountain and the northern-most slopes of the Stetattle

Creek '(Elephant Butte) areas are practically undisturbed and rarely

visited by man.

Alpine plant communities.

With the exception of the Copper Mountain area, all the areas

(Redface Mountain, Sahale Mountain, and Sourdough Mountain-Elephant

'utte) examined hx,e extensive alpine vegetation. Recreation use

ranges. from very low (Redface Mountain and Sourdough-Elephant Butte

areas) to moderate (Sahale is!untain). Recreationalists have caused

little damage in the Sahale Mountain area however, restricting their

travel to the main trail that passes through the area.

/, nother feature of noteable interest in the Sahale Mountain

area is the alpine landforms due to downslopc soil movement; This
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phenomena is not evident in other alpine areas of the North Cascades

National Park Complex.

Primary succession communities.

Although primary succession is encountered to some extent in

all of the valleys studied it is due mainly to fluvial or colluvial

processes. In the North Fork of the Nooksack River drainage glacial

processes during recent years provide an excellent opportunity to

study development of the climax ecosystem from an originally unvegetated

surface. Five extensive communities (stades)' in varying degrees of

plant and soil development occur in the valley.

Transition (western Cascade-eastern Cascade) communities.

In the Cascade Range of Washington' it is often common to en-

counter transitional subalpine or alpine plant communities on the

higher mountains near the Cascade Crest. It is extremely unusual,

however, for these communities to consist of lower elevation forest

types. In the North Cascades this phenomena occurs in three -Jalleys,

all of which have east-west flowing drainages that cross the boundary

or transition from the moist westside environment to the trier eastside

environment. The two drainages surveyed (Big Beaver and Little Beaver

Creeks) exhibit vegetation that ranges from the typical weztside Abies

onabilis and Tsuga heterophylia climax forest types to the typical

eastside Pseudotsuga menziesii-climax forest type. "Progress" 'in the

third valley, the Skagit River valley, has created highways, power

lines, and a series of dams thus obliterating most of the na.tw-al

vegetation of the lower elevation transition area.
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Aquatic or semi-aquatic communities.

Aquatic or semi-aquatic communities occur in most of the drain-

ages surveyed. In the Baker River valley these communities occur on

the periphery of large open bodies of waterresulting from beaver dam,

construction. In the Little Beaver Creek, Big Beaver Creek, and

Chilliwack River drainages Sphagnum-Cares communities are encroaching

on, or have eliminated, the open water on the ponds or small lakes.

These Sphagnum-Cares communities are best illustrated in the Big Beaver

Creek valley where an excellent range of successional stages are

represented.

In addition to the numerous lower elevation boL:, and ponds,

small cirque lakes occur at higher elevations in every area examined,

with the exception of McMillan Creek.
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