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INTRODUCTION

Thc need for'educational and research preserves (Natural Areas).
has long bcén 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 number of factors ranging
from outright opposition to general Apathy by the persons or agencies
involved. An argument put forward by some eccnomists, and often quité
justifiably, is that.the area or resource in guestion is economically
méfe desirable for én alternative use. Tneir arguments, however, have
not,‘or havg 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 allocatiqn are to
provide relatively undisturbed ecosygteﬁs.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 éstablishment.

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 aund by such means as will
leave them unimpaired for the enjoyment of future genera-
tions.

i
i

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

pamcarpy sl SO



use zoning‘within the national parks: Zoning in thesc parks sh9uld pro-
vide for: (1) the preservation of nacura; and historic objccts and
wildlife, (2) the preservation of partially modificd“ecosystcms for man
to use and enjoy, and (3) the preservation of ccosystems for baseline
measurement and potential future use as Natural Areas.

In nprthwestern'Washingfon a sizeable portion of the relatively
undisturbed ecosystems remaining in the’ contiguous United States are
found. Many of these are located within the Norgh Cascédes Nationél
Park Complex. During the summer of 1970 an ecologiéaf survey éf 11
potential Natural Areas in the Complex was ccaducted and subsequently -
evaluated with regard to their potential as Natural Areas.

Two general cateéories or types of areas Qere surveyed. These
consisted of: (1) §a11eys (mainly the bottomland and lower slppe vege-
tation), and (2) mountains (subalpine and alpipe vegetation). In each
of the afeas (Figﬁre i) the major plant communities were first studied
by a reconnaissance of the area. Upon returning fﬁrough the area a
varying amount of quantitative and qualitative data was obtained, de-
pending on the size, accessibility, and relative importance of tﬁe com-
munity. The quantitative data taken in the valleys consisted of cover-
age of all Qascular plants,.as well as density =2nd DBH (diameter at
breast height) of all tree species ﬁresent in .2-acre circular sample
plots. In the Subalpine and élpine Zones*, where plant community size

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

“The Subalpine Zone is defined in this rcport as that area above the
continuous forest (forest-line) and below the upper limit of conifers
as an upright tree form (trce-line),. above this is the Alpine Zone
(bouglas, 1969a, 1969b, 1970).



Figure 1. Map of the North Cascades.
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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 fauna, water resources and other factors that were

of possible educational or research value.

The.status'of introduced or exoLic plant species in each area
has élso been noted. Fortunately these éxotics do not usually replace
indiéenous species unless the natural vegetation is disﬁurbed by man
(Baker, 1965). In the potential Natural Ageas studied the introduéed
species are restrictéd-to trails or campsites.in the valleys and are -
presently not a threat te the natural communities.

Nomencléture of species appearing on the text foilows Hitchcock,
et al (1955, 1959, 1961, 1964, 1969), Lawton (1965), and Hale and
Culberson (l9i0), for vascular plants, mosses and lichens, respectively.
Only the binomial of.the species has been used when just a single
variant of.ehe species occirs in the North Cascades.’ |

U.S. Fore;t Service type maps have been included for each area
surveved. These typelm;ps, however, have.on;y been included to prbvide
thu‘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 extremely mislcading. In some instances
the major tree species was incérrect, and more .commonly, the stocking
had been incorrectly estimated or. important secondafy 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 réflected by the numerous steep-
walled U-shaped valleys, the rounded tops of the lower ﬁountains aﬁd
the cirques,larétes and jagged peaks of the higher mountains.

The glacial valleys examined during tbis study consist of two
types: (1) valleys with the typical parabolic cross-section profiic,
and (2) valleys with a relatively more narrow and deep cross-section
profile. The latter type is probably due to aa increase in intensity

during the process of valley glaciation (Graf, 1270). 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 énd have well developed bottomland
vegetation types. This is in‘contras; to the relatively narrow and
deep valleys (Stetattle Creek, Luna Creek and McMillan Créek) which
have little or no deposits of glacialltill and poorly developed bqttom-

land vegetation types.

1. The Baker River Drainage

Description of the Area

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

T 38N, R10E; T 38 N, R11 E; T 39 N, R10E; and T 39 N, R I1 E

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

is about 10 miles in length; all vut 2 miles heing in the North Cascades

! ; . i
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Topography map of the Buker River drainage.
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National Park. The major tributaries, rangiﬁg from 3 to 5 miles in
length are? Sulphide, Pass, Crystal, Mineral, Picket, Bald Eagle,
Lbncséme, and Scramble Cfccks.

The valley of the Baker River ranges from 1/8 to 1/2 mile in
width and has a rise of 1200 fcet elevation from its mouth to its junc-
tion with Mineral and Picket'Créeks, a slope of 3 percent over the 8
miles. The valley bottom is flat and consists of seve;al’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 encompasces approximately 58,000
acres. .
Along the Baker River, especially on the\nbrth side, are numer-
ous large ponds formed by beaver dams. These ponds are quite pktenéive
and extend_fr&m just east of the National Park bounéary to Pass Creek,

.

a distance of about 7 miles'(Figure 3).

Vegetation

"General description

' The main valley bottom of the Baker River consists of three
general terraces. The firsk, the oldest and largest, probably dates
back to the last valley glaciation. Oﬁ this upper terrace, which upon
closer examiu;tion may prove to be of more than one age or origin,
occur the major coniferous plant communities of the valley. These
communities are reprcseﬁtative of the T'suga heterophylla Zone or Forest

Type described by Franklin and Dysness (1969) and Douglas (1969a) for



Figure 3. Forest type map of the Baker River drainuge.
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Figure 4.

Legend for forest type maps.
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Major Species,

Pseudotsuga mensiesit

Tsuga heterophylla

Thuja plicata ‘
Abies sp.-Tsuga meriensiana
Pinus contorta {
Deciduous sp.

Associated Species

Pseudotsuga menziesii ' :
Picea engelmanii

Tsuga meriensiana D

Tsuga heterophylla

Chamaecyparis nootkatensis

Thuja pliccata

Pinus contorta

Pinus monticola

Abies lasiocarpa

_Abtes amabilis

Noncommercial

Abtes grandis
Populus trichocarpa
Betula papyrifera
Acer macrophyllum
Alnus rubra '

Forests and Nonforest_Aréas

Subalpine
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

Scedlirgs and saplings (0-5" DBH)

Pole timber (5-11" DBH)

Small saw timber (11-21" DBH)

Large saw timber (21" DBH and larger)

Large old growth - Pseudotsuga menziesit
(21" DBH and larger)
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the North Cascades. Tsuga heterophylla is the major climax species

while Abtes amabilis is of lesser importance. The dominant tree layer

- of these forest stands éoﬂsists of various mixtures of Tsuga heterophylla.
~and Thuja plicata. .chcral large stands dominated by'deciduods species
such as Acer macrophyllum, Alnus rubra, and Populus trighocarpa 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 ;long
with Tsuga heterophylla and Thuja plicata. These slopes are extremely
precipitous‘and difvicult to climb thus ﬁone of these communities were’
~examined éxcgpt from a distance. At higher elevations Abies amabilis
and Tsuga mertensiara are the dominant species in gll 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_énd is dominated by the pioneer species, Alnus rubra
or Pbpulué,triqhocarpa. These sites are probably quite unstable with
some bf the communities being swept away during years of extremely
hea&y runoff. During these more extensive flood periods, a second and
higher terrace has been formzd. These older, and more stable communi=-
ties have the same compnsition as on the lower terraces. The under-

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

daveloped.

Plant communities
1) Tsuga heterophylla-Abies amabilis/Vacciniwn ovalifolium community.
Forcst stands dominated by Tsuga heterophylla and varying

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

The stand examined in detail (Table 1) is located west of Sul-
phide.Crcek on the norih side of the river and covers approximately
140 acres. ITsuga heterophylla and Abies amabilis are the only species
in the dominant and intermediate tree layers. Tﬁesc treces are alsé the
major climax species. Ihuja plicata seedlings, although rare,lwere
also preseﬁt in the understory. Vacciniwn ovalifoliwn and Acer circina-
tum are important species in the tall shrub layer; Common herbs in the
community are Tiarella uﬁifbliata and Dryoptefis austriaca.

The Tsuga-Abies/Vaccinium community is quite variable in the .
valley. The major differences occur in thé-composition and structure
of the tree speciésf " An example of this variability i§ 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 plicata-Acer macrophyllum/Athyrium filix-femina community.

This complex‘cémmunity occurs on thé more hydric sites of the
upﬁer terrace. The trece species mixture is quite variable from stand
to stand throughout the valley..

A representatiye stand (Table 3), located cast of Lake Creek
and covering about 125 acres, wa; examined. Although Thuja plicata
was the most common species in the dominant tree layer Acer macrophyllwm,
Tsuga heterophylio, and Abies amabilis were also frequent. Alnus rubra,
Tsuga heterophylla, Abics amabilis, and Acer mcerophyllum dominate the

intermediate tree layer. Tsuga heterophylla, although sparse, is the



Table 1.

Species and Layet Average

' DBH
(inches)

Doﬁinant trees:

Tsuga heterophylla 20

Abies amabilis 14

Intermediate trees:

Abies amabilis 6

Tsuga heterophylla 8

" Tall shrubs and saplings:

Vaceiniwn ovalifolium

Acer cirecinatum
Sambucus racemosa var.
- arborescens

Rubus spectabilis
Oploparax horridum

- T'suga heterophylla

Abies amabilis

Low éhrubs and herbs

Tiarella unifoliata
Dryopteris austriaca
Rubus pedatus
Clintonia uniflora
Athyriwn filix-femina

DBH Trees

Average

Range per Cover
(inches) Acre (%)
12-36 61 30
12-20 38 23
4-12 35 17
4-12 37 : 15
21
12
2
1
s |
1
1
3
1
1
1

12

Composition and structure of a Tsuga heterophylla-Abies amabilis/
Vaceinium ovalifoliwn stand in the Baker River drainage.

Frequency

)

1c0
1C0

100
100

100
100
80

100
190
100
100,

100
100
100
100
100

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

table.

bData for this community was cdmpiled from five .2 acre plots.
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TABLE 2. Composition and structure of tree species in a Tsuga heterophylla-
Abies amabilis/Vaceiniwn ovalifoliwn community in the Baker River

drainage.®

Species and Layer

Dominant trees:

Tsuga heterophylla
Thuja plicata

Abies amabilis
Pseudotsuga menziesit

Intermediate trees:

Tsuga heterophylla
Abies amabilis

Saplings:

Tsuga heterophylla .
Abies amabilis

Seedlings:

Tsuga heterophylla

Abies omabilis

Average DBH Trees Average Frequency

DBH ‘Range per Cover '
(inches) (inches) _Acre (%) (%)
2% 16-48 77 T 49 100
48 36-72 22 24 100
16 16-18 3 2 67
30 24-36 2 .2 33
12 4-14 48 29 100

7 Co4=-14 32 21 100

1 025580 1 67
1 - 0-2 10 : 1 67
T 33
T .- 33

%pata for this community was compiled from three .2-acre plots.
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TABLE 3. Composition and structure of a Thuja plicata-Acer macrophyllum/

i Athyriwn filix-femina community in the Daker River drainage.®?
Species and Layer Average DBH Trees- Average Frequency
: : DB Range per Cover .
. : (inches) (inches) Acre (%) (%)

Dominant trees:

Thuja plicata ; 48 | 16-96 10 14 100
Acer macrophyllum ' 17 12~26 ‘ 6 8 60
Tsuga heterophylla 22 14-28 4 4 40
Abies amabilis Co : 14 “ 12-18 3 3 €0
Intermediate trees: .
Alrnus rubra _ 8 4-12 , 7 4 60
 -Acer macrophyllun 8 4-10 10 2 80
- Tsuga heterophylla 8 6-10 ¢ 7 2 60
Abtes amabilis 7 4-10 4 4 40
ey Tall shrubs and saplings 3
- ' Sambucus racemosa var. 3
arborescens - 6 100
Oplopanax horridum . 5 100
Acer circinatum 5 80
Rubus spectabilis 1 120
Ribes bracteosum 1 80
) Low shrubs and hérbs:
Athyriun filiz-femina ' p i) 100
i - Tolmia menziesii : : : 4 100°
Cirecaea alpina 3 100
Dryopteris austriaca 2 100
Tiarella unifoliata 2 100
Galiwm sp. 1 100
Polystichum munitum 1 80
aSpccies with an average cover of one percenc,.or more, are included in this
- table.

b . . 5 . X :
Data for this community was compiled from five..2-acre plots.



only important élim&k‘épccics. Alnus rubra and Acer macrophyllum occur
sporadically in the tall shrub and sapling layer. In this layer Sambucus
faéemosa var.'qrborcscens,,OpZopanax horridum, anq.Ader eireinatwn arc"
impbrtént species. . The herb layer is dominated by Athyriwn filiz-femina.
Other frequent associates are Cirecaeca alpina, Tolmia henziessii, Dry&p-
teris austriaca, and Tiarella unifoliata.

3) Thuja pZicata/Acér cireinatwun community.

Stands of this conmunity 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 og 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 Pblystichum munitum, Smilicina stellata, and Clintonia uniflora.

4) Acer macrophyllum/Rubus spectabilis/Polystichum’ munitwn community.

This community occurs on the well drained slopes above the
upper terrace. The gffects ofltﬁc last mejor fire in the valley are
most evident on these sites. Thruja 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 apparentlyv

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

and’ the deposition of much coarse materizl.

The stand examined (Table 4) was about 100 acres in size and
was located about 1/2 mile east of Sulphide Crzek. The overstory con-
sists mainly of Acer macrophyliwn although Alnus rubra and Tsuga hetero-

piylla are of some importance. IThuja plicata and Pseudotsuga menziesit.



TABLE 4. Cowposition and structure of an Acer macrophyllim/Rubus spect
Polysticlhum munitum community in the Baker River drainage.?
Specics and Layer' Average DBH " Trees”  Average-
‘ DBH Range per Cover
(inches) (inches) Acre 3
Dominant Trees: .
Acer macrophyllum a5, ey - 6-26 61 52
Alnus rubra - ' %8 8-14 19 11
Tsuga heterophylla 14 8-22 5 6
Thuja plicata : 16 16 1 : 1
Pseudotsuga menziesit 14 8-22 1 1
Intermediate trees: -
Tsuga heterophylla 4 4-8 14 il
Acer macrophyllum 5 4-6 6 1

Thuja plicata 6 6 2 1
Tall shrubs and saplings:.

- Rubus spectabilis - , g 10
deer cireinatum : -6
Rubus parviflorus : e 1 -
Sambuscus racemosa var.

arborescens - . 1
Thuja plicata . ‘ 1
Tsuga heterophylla "l
Low shrubs and herbs:

* Polystichun mun<tum 8
Tolmia mensiesit -5
Atliyriuvm filiz-femina 4
Circaea alpina - 3
Tellmia grandiflorum 2
Vaceirnium parviflorum T
Adiantwn pedatium T
Galiwn sp. T
lontia sibirica s

T

Dicentra formosa

a : : ) '
Species with an average cover of one percent or a frequency of 75 perc
wore, are included in this table. '

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

16
gbilis/

Frequency

(%)

100
75
29,
25
25

5
50
25

100
100
100
100
75
50

100
100
100
100
100
100
100
100
100

75

ent, or
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are infrequent in the dominant tree layer. The sparse intermediate

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

phylla. Reproduction is mainly Tsuga heterophylla and Thuja plicata

with Abies amabilis occurring infrequently. Important tall shrubs are

Rubus spectabilis and Acer circinatun. Polystichwn munitun, Tolmia

menziesii, Athyrium filiz-femina, Circaea alpina, and Tellmia grandi-

flora are frequent herbs.

5) Populus trichocarpa-Acer macrophyliwn/icer circinatwn/Smilicina '
stellata community.

This community océurs on moist sites of the second terrace. :
Stands representative of this community aré most common in the lower
part of the valley on both sides of the river.

Acer macropﬁyZZum is the moét importaﬁt species in the dominant
tree layer.  Thuja pZicat&, a serai.spccies, is infrequent in the over-
story. Acer macrophyllum, Tsuga heteropnylla, Abies amabilis, and less
frequently, Alnus rubra occur in the ingérmediate tree iayer. Tsuga
hefefopkylla, Abies amabilis, and Acer macroﬁhyllum are climax species
in the communi;y. IOther important.speéies in'fhis layer are OpZOéanax
horridum, Rhamnus pﬁrshiana, and Rubus spectabilis. Smilicina stelluta,
Clintonia uniflora, and'quppteris eustriaca are common herbs.

6) Alhus rubra/Rubus speciabilis community. . 3
‘ On the more stable aveas of the lower terraces (mainly on the
second terrace where soil formation is more advanced) occux‘extensive
stands of Alnus rubra dominated commuaities. The soils of gﬁese pioneer =k
stands are usually quite moist and may be under water for short periods

during spring floods.
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Alnus rubra is often the sole species in all tree layers. -
Rubus spectabilis is the dominant tall shrub. Its main associates are
Acer cireinatwn and Sambucus racemosa var. arboresce;s. The herb
layer is dominated by Gymnocarpiwm dryopteris, Viola glabella, Dicentra
formosa, Smiliciana stellata, Athyriwn filix-femina, and Tiarella uni-
foliata.
7) Alnus rubra;PbpuZus trichocarpa community.

Where both Alnus rubra and Populus trichocarpa have been the
pioneer_speéies on the lower flood terraces mixed deciduous communities

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

resenble the Alnus/Rubus community previously described.

“8) Malus fusca-Acer circinatum community.

In most instances, during the survey, time has not allowed 2
close study of small or minor communities in the continuous forests.

The occurrence of Malus fusca, 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. Malus fusca, ranging in diameter from 6 to 12 inches, domi-

“nates this dense shrub or small tree community. Acer circiratum is

also an important species. Other tall shrubs or small trees occurring
are Acer macrophyllum, A. glabrum and Rhamnus purshiana. Rubus specta-
btlis dominates the understory shrub layer. Viburnwn edule, Amelanchier

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

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

femina, Smiiicina stellata, and Pteridiwm aquilinwn. This community

o
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appears to be in a stable state since Malus fusca reproduction is
abundant.
9) Avalanche Track communities.

These cdmmuﬁities were not examined in detail thqs only the
major species will be mentioned. At.lower elevations Acer circinatwn
is the dominant species. At upper elevations and on cool northerly
aspects this species is replaced by Alnus sinuata.
iO) Aquatic or Semi-aquatic communities.

These communities are restricted to the margins of the exten-
sive and fairly recent beaver ponds. Coﬁmon plants in these habitats -

are Seirpus sp., Carex sp. and Juncus sp.

Exotic species

The sidqs 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 cf the exotic species identified were

Plantago major, P. lanceolata, Trifolium repens, Rumex obtusifolius, 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 pgpulation in the main valley

can be expected due to the mature forests and extremely steep slopes of
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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 nuhérous bear.sign
indicates é good sized population. The extensive beaver ponds through-
out the valley may support one of the largest beaver populations in the

i

North Cascades. Recent activity was 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 Creck 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). iittle Beavgr Creek flows in a west to
éast direction with a length of about 13 miles; 11 1/2 miles in the
North Cascades National Park and the ;cmaindcr in the Ross Lake National
Recreation Area. Pass,‘Redoubt; and Perry Crecks aré 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
g:adient, rising oniy 1300 feet in elevation over the first 13 miles.
The valley bottom is fairly wide with extensive lower slopes. This
area covérs approximately 3500 acres. The entire area drained'by Little

Beaver Creek encompasses about 37,000 acres.

Vegetation

General description

The Little Beaver C;eek drainage contains vegetation types
that would be repfesehtative of both tﬁe eastern Washington forest
zones (Pinus contorta, Pseudotsuga menziesii, Ables grandis, and Tsuga
heterophylla Zones) and western Washington forest zones (Tsuga hetero-
phylla, Abies amabilis, and Tsuga merﬁenéiana Zones) described by Frank-
lin and Dyrness (1969). The latter zone (Tsuga mertensiana Zong) has

bcen designated as the Subalpine Zone by Douglas (19623, 1969b, 1970)
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and is subsequently used in this report. 7This 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 vegetatiou (Franklin, 1965; Douglas, 1969a). Thus the exis-

tence of 1owiand communities representative of both sides of the Cas-
cade Range has been unknown. In a more recent subélpine study Douglas
(1970) recognized the dividing line between west slope vegetation and
east slope vegetatiqn'as existing somewhat west of Ross Lake and the
Thunder Crecek drainage in the North Cascaaes. This shift of the divid-
ing line from Lhe Cascade Crest to west of Ross Lake, a distance of
about 20 miles, is due to the extreme width of the Cascaée 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 severgl miles upstream Pseudotsuga
menzcesii is the sole climax species. In the remainder of the lower
valilcy and in the middle valley T'suga heterophylla predominates as the
c]imax species. Abies amabilis becomes important as a cliﬁax in the
upper valley and towards the headwaters is the major climax. Through-
out the main part of the valley ?huja piicata, and to a lesser extent,
Abies grardis, play varying ainor roles in the climax vegetation.

* Except for the extrewe lower and upper- parts of ‘the valley,

where Psecudotsuga 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 communities

e e T g

=
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on the lower and middle slopes (Figure 6). The plant communities of the
valley, however, are extremecly 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 eas;) of the Cascade Range although thoge occurring in the ex-
treme eastefn part of the valley probably are closely related éo those

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

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

'
i

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 Coniferous-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 engelmanniti, ané Abies’
amabilis. Sites occupied by these stands are extremely moist and occur
in the valley bottoa.

- The stand studied in detail‘(Table 6), ébout 1/2 nile east of
Redoubt Creek, covered an area of about 50 acres and is probably the
largest Mixed Coniferous-Déciduoué commﬁnity in the valley. The com-

position of both the pioneer (dominant) and seral (intermediate) tree
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TABLE 5. .Relative abundance of tree species in the Little Eeaver Creck drain-

age. '

Species

Abies amabilis

Abies grandis

Abies lasiocarpa
Acer macrophyllum
Alnus rubra

Betula éapyrifbra.
Chamaecyparis nootkatensis
Picea engeZmaﬁnii .
Pinus contorta

Pinus monticola
Populus trichocarpa
Prunus emarginata
Pseudotsuga menziesii
Thuja plicata

Tsuga heterophylla

Tsuga mertensiana .

. Upper
Valley

(10-15 mi.)

High
Low
Low
Low

Low

Low

Low

Low

Low

Low

Mediw;

High‘

High

Abundance

Middle
Valley

(5-10 mi.)

Medium.

Medium .
Low |
Low

Madium

‘Medium

.Low
Medium

Low
Medium

High

High

26

Lower
"+ Valley

Low

Low
Medium

Low

Low
~ Medium
Low
Low
Low
High
Medium

High
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TABLE 6. Composition and structure of a Mixed Dpciduous-Coniferous community

in the Little Beaver Creck drainage.

Species and Layer

Dominant trces:

" Populus trichocarpa

Thuja-plicata
Abies grandis ,
Tsuga heterophylla
Picea engelmannii
Abies amabilis

Intermediate trees:

Tsuga heterophylla
Thuja plicata
Abies grandis
Abies amabilis

dana Al ~an
Pepulus trichocarpa

Picea engelmannii

Tall shrubs and saplings:

Oplopanax: horridwn

- . Cornus stolonifera

Thuja pliecata
Rubus spertabilis

Acer circinatum

Low shrubs and herbs:

Streptopus roscus
Smilicina stellata

Gymnocarpiun dryopteris
Athyrium filix-femina

Clintonia uniflora
Smilieina racemosa
Thuja plicata
Dicentra formosa

Average
DBH
(inches)

28
43
30
20
26
22

12
14
13
11

10
Ll

v 4

Dol
Range
(inches)

24-32
26-56
20-36 .
16-26
18-36
22

6-14
14-16
6-14
8-14

iz

12

a,n

Trees
Per
Acre

12

10

18

10

Average
Cover

(%)

[ A R I [ R R

THEREOW

o

o B SN I o oo W )

. Frequency

(%)

100
67

100
67:;

100
33

100

100

100
67

a3
33

100
100
100
100

67

100
100
100
- 100
100
100
67
67

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

b it
Data for this community was compiled from three .2-acre plots.
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épecics is complex and would requircrfurtﬁer study to dctgfminc causal
factors attributing to such a community. Reproduction is sparse and
consists almost eutirely of Thuja plicata. Thc tall shrub layer is
dominated by Oplopanax horridum. Other frequent shrub spccieé, 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.
2) Thuja pZicata/OpZopénax horridum/Cymnocarpiuﬁ dryopteris community.

Wet.bottomlands.are the site of this community. Standé of this
type occur‘élong much of the lowlands of the Little Beaver Valley and -
~are dominated by Thuja plicata.

The stand chosehvfor sampling (Table i) was loéated just west
of Redoubt Creek and covered about 300 acres on béth sides of the creek._
Thuja plicata was the major dominant with lesser amounts of Tsuga hetero-
phylla and Alies 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. ZTsuga heterophylla and Abies amabilis occur
sparsely as climax species in the understorf. OpZopénax horridawn is
the major tall shrub in the understory with Acer eircinatum and ,Cornus
stolonifera appearing less frequently. Common herbs.in this community
are Gyhnocarpium dryopteris, Athyrium filix-jfemina, Streptopus roseus,
and Smilicina stellata. '
3) Thuja plicata/Acer circinatuﬁ - Oplopanax horridum/Athyruim filix-

femina community.
A community quite similar to the Thuja/Oplopanazx/Gymnocarpivin

community was observed in the valley .several times. The sites occurred
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‘T'suga heterophylla 11 8-14
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' TABLE 7. Composition and structure of a Thuja plicata/Oplopanaz horridun/

Gymnocarpiwn dryopteris community in the Little Beaver Creck
drainage.@»

Speccies and Layer s Average DB Treces Average Frequency
DBH Range per Cover (%)
(inches) (inches) Acre (%)

Dominant trees:

Thuja plicata 40 20-66 19 27
Tsuga. heterophylla : 24 20-27 3 ' 3

Abies amabilis 40 40 2 L

Intermediate trees:

5
Abtes amabilis 7 6-12 9 3
Thuja plicata l} 10-12 3

Tall shrubs and saplings:

Oplopanax horridum : : 4
Acer circinatum -
Cecrnus stolonifera
Tsuga heterophyila
Abies amabilis

NSO

Low shrubs and herbs:

Gymnocarpium dryopteris : ; 23
Athyrium filixz-femina 3 ' 1]
Sireptopus roseus '
Smilieina stellata
Tsuga heterophylla
Abics amabilis

|l ol ¥4 B o)}

100
33
33

67
67
33

100
67
67
33
33

100
100
100
100
67
67

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

table. :

bDa’ta for this community was compiled from three .2-acre plots.
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on slight slopes but still appeared very mdist, probably due to upslope

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

.size (up to 120 inches DBH) of Thuja plicata, (2) the marked decrcase

in Tsuga heterophylla and Abies anabilis in all layers, (3) the change
to a Thuja plicata cl*max, and (4) the increcase of Acer cireinatwn and
Athyrium lezx—fémzna and the decrease of Gymnocarpzum druopterzs in
the understory.

4) Thuja plicata/Alnus rubra-Cornus stoZonifbra/ZQsichitum americanum-

Smilicina stellata 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 sténds is floodcd.during the spring runoff.

The area of the stand studied (Table i), although not currently
flooded, had ; water table jpst a few inches below the soil surface.
This stand was located about 2 1/2 miles west of Perry Créek. Since
therriver 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 relativély sparse."fhe intermediate tree layer consists
of ﬁ%uja plicata and depauperate specimens of Alnus rubra. Reproduction
is fairly abundant and consisted entirely of Thuja plicata. Alnus rubra
and Cornus stoZonzféra are the most common tall shrubs, with Aceﬂ'
czrctnauum, Samouc¢s racemosa, and Salix sp. being frequent but of
lower cover. Important.herbs are Lysichitun americanum, Smilicina
éteZZatd and Athyrium fiiix—fémina.

5) Thuja plicata-Tsuga heterophylla/Acer eireinatum/Streptopus roseus

community.
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TABLE 8. Coverage and frequency of important species in a 7huja plicata/
Alnus rubra-Cornus stolonifera/Lysichitun americanum-Smilicina
stellata community in the Little Beaver Creeck drainage.??

Species and Layer ; Average Cover (%) Frequency (%)
Dominant treesf
Thuja plicata 50 100

. Picea engelmanniti 3 , 33

Intermediate trees:

Thuja plicata 4 : 100
Alnus rubra 4 100
Tall shrubs and saplings:

Alnus rubra ¥ e 25 : 100
Corrus stolonifera 24 100
Acer cireinatum b 10 - 100
Salix sp. » 10 160
Thuja plicata o 100
Sambucus racemosa 4 100
Rubus spectabilis 2 100
Viburnum edule 2 67
Oplopanax horridwn o & 100
Herbs:

Lysichitun americanum | 30 100
Smilicina stellata 30 100
Athyrium filiz-femina . -+ 10 100

Viola glabella 5 ' 100

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

b ; A " :
Date for this comiunity was compiled from three .%-acrec plots.
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Thé 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 pioﬁcef Pseudotsuga
menztesti and Pinus.munticola (Table 9). Several such stands were
encountered on moist 20 to 30 percent slopeé which were slightly concave.
This community occurred mainly in the certral portion of the valley.

Thuja plicata is fhc dominant pioneer tree species with Pseudof
tsuga menziesii occurring as an important secondary pioneer species.
Pinus monticola although of less impértance is scatgeréd throughout

bthe community. Some of the largest trees in the valley occur in this °
community. Thuja plicata reaches a DBH of 124 inches, Pseudotsuga
ménziesii a DBH of 72 inches, and Pinus monticola a DBH of 48 inches.
In the intermediate tiree layer Tsuga hetcrbphylla is most common with .
lesser amounts of Tsuga plicata present. Reproduction, although not
abundant, consists entirely of Tsuga heterophylla. Acer eireinatun
forms a dense upper shrub 1éyer. Oplopanax horridum is alos common in
the latter layer but has low cover values. Streptopus roseus and Clin-
tonic uniflora deminate the herb layer.
6) ‘Téuga heterophylla-Thuja pZicata/ﬁcér cireinatum/Clintonia uniflora
commnunity.

This is a common‘community on moist lower slopes of the middle
vélley. Although the name ol this community resembles that of‘the pre-
vious community ﬁhe composi;iuﬁ and structure is actually quite differ-
ent.’

Tsuga heterophylla and Thuja plicata are the major tree species

in the dominant layer (Table 10). Pseudolsuge menziesii is relatively
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'TABLE 9. Avcrage cover and frequency of important species in a Thuja

plicata-Tsuga heterophylla/Acer cerLnatum/StﬂepLopuu roseous
communi.ty 1n the Little Beaver Creek drainage.?

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

Dominant trees:

Thuja plicata 2 40 100
Pseudotsuga menz1esit ' o 10 50
Pinus monticola ° 1 % 25

Intermediate_trees:

Tsuga heterophylla © 30 : . 100

Thuja plicata , 4 10 ., - 50

Tall shrubs and saplings:

Acer circinatun ' - 70 ' 100
Oplopanax horridum - 3 o 50
- Psuga heterophylla _ 2 . 100
Herbs:
Strepiopus roseus . 15 100
Clintonia uniflora _ 10 - 100
Tiarella vnifoliata L2 75
Symmocarpiun dryopteris 1 75

a ¢ . - "
Species with an avcrage cover of one perceunt, or more, are included in
this table.

b . . . '
Data for this community was compiled from four .2-acre plots.
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TARLE 10. Average cover and frequency of important species in a Tsuga
heteropiylla-Thuja plicata/Acer circinatwn/Clintonia uniflora
community in the Little Beaver Creck drainage.®» :

°

Species and Léyer 5 Average Cover (%) Frequency (%)

Dominant trees:

Tsuga heterophylla ' 35 , ' 100
‘Thuja plicata ' 30 100
Pseudotsuga menziesii , 1 33

Intermediate trees:

Tsuga heterophylla . 30. 100
Abies amobilis = 20 .. 100

Tall shrubs and saplings:

Acer circinatum : - 100
Tsuga heterophylla o e 5 67
Vaceiniwn ovalifolium : . ' 100
. Oplopanax horridum _ 2. 100

Abies amahilis i .2 67

Low shrubs and lierbs:

100

Clintonia uniflora = @ i 15

gmilicina stellata 5 100
Streptopus roseus ¢.d 100
Tsuga heterophylla 1 33
Abies amabilis 1 33

.

a . . ol o
Species with an average cover of cne percent, or more, are included in
this table. : ' :

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

1
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inﬁrcqucnt as a pioneer species. The intermediate tree layer is domi-
nated by Tsug& hetercphylla and Abies amabilis. These latter two
species are aiso climax in the stands. The dense upﬁér shrﬁb‘laycr
consists méinly of Acer cireinatum witﬁ lesser amounts of Vaeceinium
ovalifoliwn and éplopanax horridum. Clintonia uniflora is the major
herb while Smilicina steliata and Streptcpus roseus are.frequent as-
sociates.

7) ‘Tsuga heterophylla-Abies amabilis/Vaccinium ovalifolium community.

In the upper valley and-on the higher slopes of the middle
valley this is'cone of the most frequent éommunities covering exﬁensivé
areas. Mény of the western hemlock (H) 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 héterophylla. Abies ama-
bilis and Thuja plicata are frequent associates. Pséudotsuga menziesti
(on drier sites) and P?céa 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 cmabilis

are climax species. Véccinium ovalifolium and Acer circinatwm contrib-
ute the major coverage in the tall shrub layer. ‘The latter species,
However, is less frequent than the former. Clintonia uniflbra is the
dominant herb. Other associates in this layer are Smilicina stellata,
Athyrium filiz-femina and ‘Gymnocarpiwn dryopteris.

On northerly aspects and at higher elevations Tsuga heterophylla

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

comes tne more important climax speccies on such sites.
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TABLE 11. Composition and structure of a Tsuga heterophylla-Abies amabilis/

Vaccinium ovalifolium community in the Little Leaver Creek drain-

age.3+Y
Species and Layer Average DBH Trees - Average Frequency
DBH Range per Cover
(inches) (inches) Acre (%) (%)
Dominant trees:

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 K &
Picea. engelmannii .20 20 1 1 17
Intermediate trees:

Abies amabilis 8 6-14 i2 6 67
Tsuga heterophylla : 10 6-14 6 4 67
Thuja pliecata : : 13 12-14 o 1 33
Tall shrubs and saplings: . ¢ -

Vaceiniwn ovalifoliun ST 13 83
Acer circinatum : : R 33
Abzes amabilis ‘ I 7 67
Tsuga heterophylla &= 67
Rubus spectabilis ; : 1 33

- Low shrubs and herbs:

Clintonia uniflora \ & 100
Smilicira stellata 6 b

Athyriwn filixz-femina 2 33

Gymnocarpium dryopteris 2 33

a . ; o . - 3 X
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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8) Pseudotsuga menziesii-Tsuga heterophylla/Acer circinatum/Pachystima
myrsinitecs community. |
Towards the lower end of thc Little Beaver Valley, mainly on
the southerly slopes, occur extensive Pscudotsuga-Tsuga/Acer circinatum/
Pachystima communities. These communities are more xcrgphytic than
any of the previous communities described.
The stand (Table 12) examined was locgted on a ep percent slope about

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

pioneer speéies, 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 clima# species but is relatively infrequent. In the
tall shrub layer Acer circiﬁatum 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.
9) Pseudotsuga menziesii-Tsuga heteéophylla/?béhyst{ma myrsinites
community.

This community occurs further east in the valley on slightly

drier sites and is similar to ghe Pseudotsuga-Tsuga/Acer/Pacnystima

community. The Pseudotsuga-Tsuga/Pachystima community diifers 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 andLinnaea borealis; Berbaris
nervosa, Vaceinium membranacewn and Chimaphila wmbellata are important

components. Pinus monticola is infrequent in the cominant tree layer.
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TABLE 12. Coverage and frequency of important species in a Pseudotsuga
menziesii-Tsuga heterophylla/Acer circinatwn/Pachysiima myr=-
sinites community in the Little Beaver Creck.drainage.@»

Species and Layer

Dominant trees:

Pseudotsuga menziesii

- Tsuga heterophylla

Intermediate trees:

- Pseudotsuga menziesii

Tsuga heterophylla
Thuja plicaia

Tall shrubs and saplings:

Tsuga Heterophylla
Thuja plicata
Acer circinatum

Low shrubs and herbs:

Pachystima myrsinites
Clintonia uniflora
Tsuga heterophylla
Linnaea borealis
Thuja plicota

Abies grandis

a 3 5
Species with an average cover of one percent, o

"this table

T P

Average Cover (%) . Frequency (%)

65 100
10 100
30 100
20 100

2 33

11
10
10

160
100
100

100
100
67
100
67
33

r more, are included in

?Data for this table was compiled fron threc .2-acre plots.
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10). Pseudotsuga menziecsii/Acer circinaéuh/ﬂerberis nervosa-Pachystima
" myrsinites community.

In the easgefn end of the valley, gn the lower and middle slopes,
mainly on south aspécts, this is a common community. These stands en-
compass approximately 150 to 200 acres. The absence of Tsuga hetero-v
phylla indicate the extremely xeric conditions of these slopes.

The stand examined in detail (Table 13) was located on a steep
(30%) southeriy slope about two miles west of Ross Lake. Pseudotsuga
menziesii is the major species in both the dominant and intérmediate
tree layer; Thuja plicata is of secondary‘importanée in the overstory-.
Betula papyrifera is an infrequent species in the intermediate layer.
The tall shrub and sapling layer is dominated by Acer circinatum aﬁd
the climax Pseudotsuga menziesii. Other important species in this
layer are Acer glabrum, Corylus cornuta and.Thuja plicata. The low
herb layer consists of a dense cover of Berberis nervosa. Puchystima
myrsinites is also conspicuous in this layer.

11) Pseudotsuga menziesii/Holodiscus discolor_community.

This community is found onlylon the south a#d south-east facing
slopes atove the mouth of Little Beaver Creek. The stand cevers about
40 acres and consists almost entirely of various age classes of Pseudo-
tsuga menziesii. A few depauperate specimens of Acer macrophyllum occur
on the slopes. The understory is relatively sparse with only HoZodiscys
discolor being frequent but of low cover. Other species occurring

sporadically in the tall shrub layer are Corylus corruta, Amelanchier

.alnifolia, Prunus emarginata, and Ceonothus sanguineous. Infrequent

ground cover species are Fragaria virginiana, Arctostaphylos uva-urst,

Rosa sp., and Spicaca sp.
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TADLE 13. Composition and structure of a-Pscudotsuga menziesii/Acer circinatum/
Berberis nervosa-Fackystima myrsinites community in the Little Beaver
Creeck drainage.@»!

Species and Layers . Average « DBl . Average Frequency
DBH Range Cover

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

Dominant trees:

Pseudotsuga menziesit . 22 16-48 27 100
Thuja plicata 24 16-30 10 33
Intermediate trees:
Pseudotsuga menziesii 10 6-14 - 57 100
Betula papyrifera 8 8-10 3 .33
Thuja plicata 13 12-14 2 - 33
Tall shrubs and saplings:
Acer circinatum 16 100
Pseudotsuge menaiesid 13 100
Acer glabrum 8 100
- Corylus cornutca 4 100
Thuja plicata v 4 100
Prunus emarginata = : 3 3 100
Salix sp. : ~ 1 100
Rubus parviflorus | 100
Amelanchier alnifolia T 67
Low shrulLs and herbs:
Berberis nervosa ' v 44 - 100
Pachysitima myrsinites i 17 - 100
Chimaphila umbellata ' : 4 +~ + & 100
. Trientalis latifolia - ‘ 1 100
Rosua sp. _ e ! 100 ;

a : . ‘o . %
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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12) Pseudotsuga meniiesii-Pinus contorta/Arctostaphylos uva-ursi
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, ‘Theée stanas date back to the
major fire of 1926 which devastated many acres of forect in the upper
Skagit Valley; |

The pioneer and seral species are Pseudotsuga menziesii and

Pinus contorta. Pseudotsuga menziesii is the major climax species with

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

staphylos wva-ursi the most conspicuous plént. Other less frequent
species are chhystima myrsinites, Chimaphila wmbellata and Apocyrum
androsaemt foliwn. In open areas (especially disturbed sites of the
Little Beaver Creek Campground) the introduced spécies, Bromus tectérum,

is quite'abundant.

13) Alnus rubra community.

This community, although frequent throughout the valley, is
restricted mainly to the immediate.banks of Liitle Beaver Creek. Stands
are also encountered on recent Zlood terraces near the stream.

Alnus rubra is the dominant trees species with Picea‘éngelmannii,'
Populué tricﬁocarpd, and Thuja pZicata‘appearing infrequently. Common
tall shrubs in the undérstory are Oploparax horridwn, Rulus spectabilis,
Ribes bracteocwn, Sambucus racemosd, Cornus stolonifera, znd Salix sp.
The low shrub and herb layer is dominated by Athyriwm filix-femina and

Viola glabella. o ;
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14) Populus trichocarpa community.
' PbpuZus trichocarpa is most common;y‘fquud throughout the Little
BeaVQf Valley as a'co$ponent of the Mixed Deciduous-Coniferous and Alnus
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 Hevelopedu Pbpuius ﬁrichocarpa is the domi- '
nant tree species élthough Thuja plicata and Picea engelmannii may be
locally frequgnt. All'pionecr.species attain a large size in this com-
munity. ‘Pbpulus trichocarpa and Picea engelmannii avé}age about 30
inches bBH (maximum 48 inches) and reach heights oflalmost 200 feet. -
Thuja pZica%a attains a DBH of up to 110 inches. The major understory
species are Cornus stolonifera, OpZopanax'korriduﬁ, Rubus spectabilis
and Sembucus racemosa var. arborescens.

15) Avalanche Track communities.

At the eastern end of the Vélley the avalanche tracks are rela-
tively xeric. On such sites a complex mixtu;e of'fall shrubs or de-
pauperate trees are found. Importan; species are Acer circinaium, A.
glabrum, A. maézﬂophyZan, Corylus cornuta, Prunus emargirata, Salix
lastandra and Salix sp. In thé remainder of the valley the sites are
eithér 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-aquatic 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 Ecaver was in flood
during the period of this study the extenﬁ or thc'composition and struc-
turé of these communities could not be determined. The only area where
these communities could be approached was a 1/4 mile'st;etch just west
of Perry Creek. In these stands Sphagﬁum sp. appeared to be the major

ground cover. Other conspicuous plants were Lysichitum americanum,

‘Carex sp., Salix sp., Spiraea sp., and Habenaria sp. Drosera rotundifolia,

-~

an insectivorious planht, was also encountered here.

’

Exotic species
Exotic species in the Little Beaver Creck drainage are mainly

v

restricted to shelters aloﬁg the creek and in opén disturbed areas of
the campground at the mcuth of the creek. Introduced species are rela-
tively infrequent along'host of the trail. Species encounterea during
the study were Bromus tectorum, Plantago majcr, P. lanceolata, Rwnex

obtusifolia, R. acetosella, Taraxacum cfficinale and Trifolium repers.
" Fauna

Although only one bear was encountered during the study the numerous
signs would .irndicate a high population. Deer sign was extremely light
except in the headwaters of the valiey; This numerous sign'in the head-
waters may be éue to the extensive summer rance (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.



44

3. The Big Beaver Creek Drainage

Description of the Arca

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

R ;2 E; T39 N, R13 E; T 38 N, R12E; and T 38 N, R 13 E (Figure 7).
The upper seément (in'thé North'Cascades Nation#i Park) of ﬁig Beaver
Creek flows in-a no:ghﬁest to southeast direction for six miles. The
lo&ér segment (most of which is in the Ross Lake National Recreation
Area) of the creek flon east—sogtheast for six miles. Major tributar~
iés, considered in subseq#ent sections of this study, are McMillan and ;
Luna Creeks. ,Geomérphologically McMillan Creek is actually a continua-
tion of thé lower segméht oi Big Beaver Cregk while the upper segment
of Big Beaver Creek is a fributary of the latter two streams.

The valley of the Big Beaver ranges from leés than 1/4 mile wide
in the uppér valiey tc approximately 3/4 mile in width in the lowgr
valley. For the first six miles the gradient is extremely low, rising
slightly more tkan 100 feet in elevation. In the upper valley the gfadi—
ent is much greater.wi;h a rise of over 2000 feet. The wide valley
bo;tom of the first six miléslcoveré an area of about 2900 acres. The
renaining six ﬁiles-of the creek is relatively narrow with little
bottomland vegetation. Thé entire area drained by'Big Beaver Creek
(exclusive.of the Mcﬁillan and Luna Creek drainages) encompasses ap-

proximately 28,000 acres.
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Firure 7. Topography map of the Big Beaver Creex drainage.
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General description
As was found in the Little Beaver Creck 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 ;nd Dyrness (1969). These zones, however, are
not as well represented or as dis&inct in the Big Beaver Crcek drainage.
The major climax species in the lower valley is'Tsuga hetero-

phylla although Pseudotsuga menziesii and Pinus contoria 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 miror importance in the lower valley.

The forests of the Big Beaver valley may generally be described

as consisting of Thuja plicata communities in the bottomlards and Tsuga

heterophylla and Pseudotsuga menziesii communities’®on the lower and

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

/

ties predominaﬁe. The composition and étructure of these forcst com-
munifies is extremely complex Qith a higﬁ tree species diversity (Table
14). ' Most of these species attain a large size in the valJey; Deciduous
communities, except fcr.sevgral stands neaf the main strcam, cover'é

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

. mon and several of them-are quite extensive in size.



TABLLE 14, Relative abundance of tree species
drainage.

Spccics

Abies amabilis
Abies grandis
Abies lasiocarpa
Acer macrophyllum'

Alnus rubra

Chamaecyparis nootkatensis

Picea engelmannii
Pinus contorta

Pinus monticola

+ Populus trichocurpa

Pruvius .emarginata

Pseudotsuga menziesit

Thuja plicata
Tsuga heterophylla

Tsuga mertensiana

" Upper
Valley
(612 mi.)

.High

Low

Low
Low
High

High

Abundnce

Middle
Valley

(3-6 mi.)

Medium _

Low

Low '
Medium

Low

qu ‘
Low
Medium
Low
Médium
Bigh
High
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Lower
Valley

Low -

Low

qu
Medium
Low
Low
Low
High
High
High
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Plant communities :
1. Tsuga héterophylla/chcinium ovalifoliwn commuuity.

.This community occurs on many of the lower.aAd middle slopes,
especially in the upper reaches of the drainage. These sites afc mesic
and well-drained. | \

The standvcxamined (Tablé 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 importancé. Tsuga heterophylla and Abies ama-
bilis are the climax species.' The tall shrub layer is dominated by
Vaceiniun ovalifolium while Acer eircinatum, although common, has lower
cover values. Linnaea borealis is tﬁe most important ground cover.
Other frequent species in the low shrub and herb layer are Clintonia
uniflora, Cornus canadensis and Gymmocarpiwn dryopteris.

2, Tsugé heterophylla-Pseudotsuga menziesii/Abies amabilis-Vaceiniwm
ovalifoliwm community.

The habitat in which this commurnity appears is more xeric than
ﬁhat of the previous community. These stands are typical of middle
slopes in the central portion oi the drainage.

| fhe community examined ia detail (Table 16) was about 1/2 mile
‘horthwest of McMillan Creek on a southwest facing slope. It encompassed-
an arca of approximately 25 acres. T'suga heterophylla ana Pseudotsuga
menzieséi are bﬁth important in the d¢ “nant tree layer. Except for the
abundance of Abies amabilis saplings othcé age classes of reproduction
are quite sparse. Vaceinium ovalifoliwn is the only common tall shrub.
Frequent understory.species with low cover, valucs are Chimapﬁila

wnbellata, Clintonia uniflora, Linngea Lorealis and Pyrola secunda.



TABLE 15. Composition and structure of a Tsuga heterophylla/Vacciniwn -

ovalifoliwn community in the Big Beaver Creck drainage.@»sP

. Species and Laycr Average
DEH
" (inches)
“Dominant trees:
Tsuga heterophylla 30
Abies amabilis ’ , 17
Thuja plicata Lo 32
Intermediate trees:
Abies amabilis 7
Tsuga heterophylla 8

Tall shrubs and sapiings:

Vaceinium ovalifoliwn
Abies amabilis

Acer circinatum

Tsuga heterophylla
Vaceinium membranaceum

Low shrubs and herbs:

Linnaea borealis

Abies amabilis
Clintonia uniflora
Tsuga heterophylla
Cornus canadensis
Gymnocarpiun dryopteris

a . . i » ¥ e o
Species with an average cover of one percent, or more, are included in this

table. '

DBH Trees Average
Range per Cover
(inches) Acre (%)
24-36 28 20
14-20 8 3
26-40 16 7

6-8 25 4
6-10 13 . 3
25
11
8 .
8
el
11
4
2
1
1
1

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

e —— &
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'Frequency

)

100
100
67

100
100

100
100
100
100

67

100
100
100
100
100
100
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TABLE 16. Composition and structure of a Tsuga hecterophylla-Pseudotsuga
menziesit/Abies amabilis-Vaceinium ovalifoliwn community in the

Big Beaver Creck drainage.d»b

Species and Layer' ' Average DEH
DBl Range
(inches) (inches)

Dominant trees:

Tsuga heterophylla - : 20, 16-30
Pseudotsuga menziesii 32 24-40

Intermediate trees:

Tsuga heterophylla 11 6-14

Abies amubilis 6 6
Thuja plicata 12 12
Tall shrubs and saplings:

Abies amabilis
Vaccinium ovalifolium
I'suga heterophylla
Vaccinium membranacewn
Thuja plicata

Low shrubs and herbs:

Abizs amabilis
Chimaphila wnbellata
Clintonia uniflora
Linnaea borealis
Pyrola secunda
Tsupa heterophylia

Trees
per
Acre

38
21

Average
Cover

(%)

31
19

[
== o

HFFREHNMDOW

Frequency

)

1C0
1C0

100
67
33

100
100
100
100

57

100
100
100
100
100

67

a ' y X ’ 5 . :
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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3. [Tsuga heterophylla/Vacciniwn 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 obsecrved.

The stand examined (Table 17) was hbout‘l/é mile north of
McMillan Creek on a southerly slope. It covers aﬁ area of less than
10 acres. I'suga heterophylla and Thuja plicata, the sole pioneer species,
are of relatively small size (less than 22 inches bBH) and provide a

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

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

species also contribute to this lush shrub layer (Table 17). Important
low shrubs are Gaultheria shallon and Pachystima mysinifés. Tree species
rcproduct*on is abundant and quite diverse with Thuja plicata, Tsuga
heterophylia, Abies amabzlzs and Pinus monticola all occurring in the

lower two strata.

4, Thuja pZicata/ Alnus rvbra/Tiarella unifoliata community.

This is the most hydric forested community encountered in the
Big Deaver wvalley. Thé étand-studied (Table 1é) was %elatively small,
co"éring 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 dn sites suéh»éé these is often at or near the ground surface.

Thuja plicata, the sole déminant in the community, attains a
relatively large size (up to 90 inches DBN). The intermediate tree layer,
consisting of Alius Pubra; is wéll developed and contributes a dense
cover; The lower strata are also extremely lush. Important tall shrub;

are Acer circinatwn, Sanbucus racemosa var. arborazscens, Rubus parviflorus,
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TABLE 17. Composition and structure of a Tsuga heterophylla/Vaceiniwn
' ovalifoliun-Thuja plicata community in the Big Bbeaver Creek’

drainage.®»

Species and Layer

Dominant trees:

Tsuga heterophylla
Thuja plicata

Intermediate trees:

Thuja plicata

Tsuga heterophylla

Tall shrubs and saplings:

Vaceiniwn ovalifolium
Thuja plicata

* Abies amabilis

Tsuga heterophylla

Vaceinium alaskaense

Vaceinium membranaceum
Vaceinium parvifolium
Menziesia ferruginea
Taxus brevifolia

Low shrubs and herbs:

Gaultheria shallon .
Thuja plicata
Abiles amabilis

" Pinus monticolu

Pacliystima myrsinites

Average
DBH
(inches)

15
21

DBH
Range
(inches).

14-16
2022

8-12
6-12

Trees
per
Acre

N

Average
Cover

(%)

29

NN

NN WO

53

Frequency

- @

100
67

100
67

100
100
100
100
100
100
100
100
10¢

100
120
100
+ 100
100

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

table.

b ¥ Lo ' A
Data for this community was compiled from thrce .2-acre plots.
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TABLE 18. Cohposition and structurc of a Thuja pZicata/ﬂZhus rubra/Tiarella
untfoliata communiiy in the Big Beaver Creck drainage.2»b

Species and Layer ~ Average DBH * , Trees Average . Frequency
DBH Range per Cover

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

Dominant trees:

Thuja plicata . 70 4090 13 286 100

Intermediate trees:

Alnus rubra | 6 4-10. - 87 60 100

Tall shrubs and éaplings:

Acer cireinatum ' 13 100
Alnus rubra 8 100
Sambucus racemosa var. ‘
arborescens 5 100
Rubus parviflorus 5 100
Oplopanaz: horridum 3 100
- Thuja plicaia 3 _ 100
Tsuga heterophylla 3 100
Cornus stolorifera 2 100
Low shruts and herbs:
Tiarella unifoliata ' ? ! 23 100
Athyriwn filex-femina ‘ 12 100
Cirzaea alpira . ’ : . 9 160
Dicentra formosa 4 100 |
Dryopteris ausiriaca 3 100
Streptopus roseus 3 100
Smiliciiu stellato 3 100
Clintonia uniflora 2, 109

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

b : ; . .
Data for this community was compiled from threc .2-acre plots. .



N

55

Oplopanax horridwn aﬁd Cornus stclonifera. Frequent trce species in

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

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

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

dant ground covers. |

5. Thuja plicata/Acer circinatum-Opilopanax horrifum/Tiarella unifbli&ta
community. .

On bottomlands where drainage is slightly better a Thuja com-
munity‘with a much sparser understory develops. The community stuéied‘
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 circinatwn and Oplopanax norridum are common tall shrubs.
Trarella un{fbliata is the major ground.cover although Clinionia uni-
~ flora, Asarum caudatum, Smilicina s;eZZata and Streptopus roseus are
frequent but haveAlow cover values. Tree species reproduction is vir-
tually absent.

6. Thuja plicata/Acer circinatim community.

This community occurs on the lower glopes of the'lower valley.
These ﬁoist sites are frequent in the lower valley. |

The stand examined;kTable 20),is located just west of Ten Mile
~ Shelter and covers about 100 acres. Zﬁuja plicata is the dominant tree
species but unlike the previous Thuja communities examined T'suga
heterophyila is also abundant in the upper la&er. T. heterophylla and
Abies amabilis are climéx species in the stand. The tall shrub layer

is dominated by Acer circinaiwn with some Oplopanax horridum, present.
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_TABLE 19. Composition and structure of a Thuja plicala/hcer circinatum-
Oplopanax horridum/Tiarclla unifoliata community in the Big Beaver
Creek drainage.d,b

Species and Layer ’Average DBH : Trces Average Frequency
' DRI Range per Cover

2= (inches) (inches) Acre %) 3]

¥ Dominant trees:

Thuja plicata 62 50-76 16 40 . 100
. Picea engelmannii - 30 28-32 -2 2 50

Intermediate trees:

Thuja plicata 10 8-12 53 , 3 75

" Tall shrubs and saplings:

Acer circinatum , . _ : 24 100
Oplepanazx horridum T _ - 18 100
. Rubus parviflorus ’ NS, 2 _ 100
Alrus rubra S L . : . 2: * 25

Low shrubs and herbs:

Tiarella unifoliata ' ' : ' 2020 100
 Clintonia uniflcra 4 100
Asarum cavdatum 3 100
Smilicina stellata 2 100
2 75

Streptopus roseus

0

ag : . 3 : .
Species with an average cover of two percent, or more, are included in this
table. ' '

bThe data for this'commuuity was compiled from four ,2-acre plots.

oot
i
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TABLE 20. Composition and structure of a Thuju plicata/Acer circinatum

community in the Big Beaver Creck drainage.2»D

" Species and Layer

Dominant trees:

Thuja plicata
Tsuga heterophylla

Intermediate trees:

Tsuga heterophylla
Abies amabilis

Tall shrubs and saplings:

Aecer cirveinatum
Abies amabilis

Cplopanax horridum
Vaceiniuwn ovalifolium _
Rubus parviflorus
Tsuga heterophylla

Low shrubs and herbs:

Clintonis uniflora
Streptopus roseus
Tiarella unifoliata
Cornus caradensis
Abies amabilis

Smilicina stellata

"

Average
DBH
(inches)

50
24

oo

DBH
Range
(inches)

4080
16-30

6-8

Treces
per
Acre

21
10

Average
Cover

(%

55
19

N

25

b= =W

NN WWS

27

Frequency

(%)

100
100

67
67

100
100
100
100
100

67

100
100
100
100
100
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.



-Important plants in the low shrub and herb layer are Clintonia uniflora,

Streptopus roseus, Iiarclla unifbliatd, Cofnus canadensis and Smilicina

stellata. |

7) P%eudotsuga menziesit/Tsuga heterophylla - Abies amabilis/Acer
cireinatwn community. |

On middle and lerf 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 Wile
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 plicata. Seral species in the stand are Tsﬁga hgterophylla, Abies
amabilis and Thuja plicata. Abies amabilis and Tsuga heterophyila are

.climax. Thé upper shrub layer is dominated by Acer etreinatum and
Vaceinium ovqlifblium. The most conspicuous plants in the low shrub
and herb layer are Clinténia uniflora, Cornus caﬁadensis and Linnaea
borealis.

8) Pseudotsuga menziesiti/Berberis nervosa community.

This‘communitf occués on dry southerly slopes in the eastern
portion of the Big Beaver valley. These stands originated after the
Skagif-fire of 1926.

.The étand examined kTable 22) was located about 1 1/2 miles
west of Ross Lake and encompassed about 100 acres. Pseudcfsuga menziesit
is the sole pioneer species. The intermediate tree layer is dominated
by P. menziesii with smaller amounts of Tsuga heterophylla and Thuja
plicata. These three trees are also .climax species, with Thuja blicata
the 1eastvcommon. The only abundant tall shrub is Acer cireinatum.

Berberis nervose and Pachystima myrsinitcs dominate the lcw shrub layex.
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TABLE 21. Composition and structure of a Pseudotsuga menziesii/Tsuga
heterophylla-Abies amabilis/Acer circinatwn community in the Big
Beaver Cieek drainage.?

Species and Layer ; Average DBH Trees Avcrage Frequency
' } DBH lange per Cover
(inches) (inches) Acre (%) (%)

Dominant trees:

Pseﬁdotsuga menztesii 50 - 40-60 10 37 100
Thuja plicata R ' 35 ‘ '30—40 3 5 - 50.
Intermediate trees: : *

Tsuga heterophylla A 8-14 - 24 15 100
Abtes amcbilis 9 6-14 22 14 , 100
Truja plicata G 12 T S [ P ¥ 6. 25

Tall shrubs and saplings:

- Acer cirecinatwn T 28 100
Abies amabilis ' D - 12 100
Tsuga heterophylla 23 11 - 100
Vaseiniwn ovalifolium v : 11 . 100

Low shrubs and herbs:

Clintonia uniflora i - 10 100
Abtes amabilis ' g 4 100
Coruus canadensis: 4 100

. Linnaea borealis 4 100 .
Tsuga heterophylla 3 100

" Smilicina stellata i lgg

Pachystima myrsinites

R ) : ; : :
Species with an average cover of one percent, or more, are included in this
table. ; : .

bData_for this community was compiled from four .2-acre plots.



60

TABLE 22. Composition and structure of a Pseudotsuga menziccii/Berberis

nervosa community in the Big Deaver Creck drainage.??
Species and Layer e Average DBH Trees Average Frequency
DBH . Range . per Cover
(inches) (inches) Acre (%) (%)

Dominant trees;

Pseudotsuga menziesii 24 20-27 1 AR, Y100
Intermediate trees:

-Pseudotsuga menziesii can 10 € 8-13 9 15 100
Tsuga heiercphylla - 7 ' 6<8 : . 2 : 3. 100
Thuja plicata : 10 9-12 1 -2 : 75
Tall shrubs and saplings:
 Pseudotsuga mernziesii. “ ; ‘ 21 ' 100
Tsuga heterophnylla - - - ' 19 . 100
Acer circinatum : : 3 10 + 100
Thuja plicata - o . - 2 100
Prunus emarginata NEY : 2 100
Acer macrophyllum : \ 1 100
Low shrubs and hérbs:

Berberis nervosa 29 100
Pachystima myrsinites e ¥ ' 14 100
Chimaphila umbellata ’ L 75

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

bData for this community was compiled from four .2~-acre plots.
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9) Psecudotsuga menziesii/Salix lasiandra-Acer circinatwn/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

élopes) at the éastefn limits of the valley.

The stand examined in detaii (Table 23) occupied about 40 acres.
Pseudotsuga mgnziesii is the sole pioneer and seral species. The domi-
nant climax tree spec%és.is also P. menziesii with some Thuja plicata
also preseht. The ﬁppef shrub layer is dominated by Salix Zasi&ndra
(in openings) and Acer circinatum. Important low shrubs in the community
are Pachystima myrsinites and Berberis nervosa.

10). Pinus contqrta/%rctostaphylos uva-ursi cowmuﬁity.

The Pinus/Arctostaphylos communitf'is the most xeric im th

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 pioncer species in these open stands

(Table 24). Pseudotsuga menziesii and Pinus monticola are also pionegxs
but'of iess importanpe. Pseudotsuga menziesii, along witﬁ some Pinus
corntorta, is the most common seral species. Reproducticn, aithough
relatively sparse, is quite diverse. Pseudotsuga‘menziesii, Pinus con-
torta, P. monticola, Thuja plicata &and Téuga heterophylla all appear

in the understory. The low shrub and herb layer comsists mainly of
Arctostaphylcs uva-uréi and. small- - imounts of Pteridiwn aquilinwn.

11) Alnus rubra/Acer circinatum-fuius spectabilis/Athyrium filex-

femina ,coimunity.

Deciduous communities are limited in extent and occur mainly
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TABLE 23. Composition and structure of a Pscudotsuga menziesii/Salix lasiandra-
Accr eireinatum/Pachystima myrsinites-Berberis nervosa comnunity in
the Big Beaver Créek drainage.3d,b

Species and Layer

Dominant trees:

Pseidotsuga menziesii

Intermediate trees:

Psevdotsuga menziesii

oo gt s Y puisian Y R oo o
Tall shrubs and Sap4iiligs.

Pseuvdotsuga menziesii
Salix lasiandra

Acer circinatum
Thuja plicata
Phamnus purshiana

Low shrubs and herbs:

Pachystima myrsinites
Berberis nervcsa
Pteridiwn aquilinum
Chimaphila vmbellata

- Linnaea borealis

'Average
DBH
(inches)

25

10

DBH
Range
(inches)

20~29

9=12

Trees
per
Acre

 Average - Frequency
Cover
(%) (%)
12 100
28 100
20 100
19 - 100
1.7 100
1 100
1 75
20 100
17 100
5 100
1 100
1 S
in this

a ; ; :
Species with an average cover of 1 percent, or more, are included

table.

b A . . '
The data for this community was compiled from. four .2-acre plots..
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TABLE 24. Composition and structure of a Pinus contorta//rctostaphylos uva-
urst community in the Big Beaver Creck drainage.d,D

Species and Layer' " Average DBH Trees Average Frequency
‘ ~ DBH Range per Cover _
(inches) (inches) Acre %) s (%)

Dominant trees:

~
o
|
[ee)
~
(o]
N
N

Pinus contorta ‘
Pseudotsuga menziesit : 6 6 7 2
Pinus monticola i 10 v 1

Intermediate trees:

Pscudotsuga menziesit
Pinus contoria

S
S
S
o~

Tall shrubs and saplings:

Psevdotsuga menziesii
Pinus contorta

Thuja plicata

Tsuga heterophylla
Pinus monticola

N S

Low shrubs and herbs:

Arctostaphylos uva-ursi : 14
Pteridium aquilizum ‘
Pachystima myrsinites
Pseudotsuga menziesii
Pinus contorta

Thuja plicata

HHKFNW0B

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

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

-

100

67
33

33
100

100
67
67
67

‘33

100
100
100
100
67
33
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‘along the strcambanks of the Big Beaver. These stands are dominated by

Alnus rubra and occur én moist bottomland sites.

The stand examined (Table 25) is logatcd at the castern end of
tﬁc vailey about one mile west of Ross Lake.. The pioneer ;pecies, which
came in after the 1926 fire, are Alnue 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 plicatc and
Tsuga heterophylla are infrequent as climax species. The dense upper
shrub layer is dominated. by Acer circinatum and Rubus spectabilis.

Athyriwn filex-femina is the most abundant ground cover in the stand.

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

Cornus stolonifera and Lysichetum americanwn.

'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 circinatwn, A. glabrum,

‘Corylus cornuta and Prunus emarginata are common species of the xeric

sites while Acer circinatwn (at lower elevations) and 4dlnus sinuata (at
higher glevétions) dominate on the moister sites.
13? Aqua;ic o;.semi—aquatic communities.

These cqmmunities are one of thé most conspicuous features of
the lower six miles of the Big Beaver Creek drainage. At least 15
large bogs, marshes ahd ponds occur-iu 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 Alnus rubra/Acer circinatwn-Rubus
spectabilis/Athyriwn filex~femina community in the Big Beaver
Creek drainage.®» ;

Species and Layer | Average DBH Trees Average Frequency
’ DBH . Range per Cover

(inches) (inches) Acre &y (%)

Dominant trees:

Alnus rubra - | 11 8-14 78 65 100
Thuja plicata 17 , 10-26 5 7. - 100

Intermediate trees:

Thuja plicata 5 4-6.. . 23 | 11 - 67

Tall shrubs and saplings:

" Aeer eircinatunm ' r 35 100
Rubus spectabilis a8 -28 100
Cornus stolonifera ' 1 ' ‘ 5 100
Thuja plicata i : 3 100

Tsuga heterophylla i 67

pr shrubs and herbs:

Athyrivn Filex-femina ‘ ' _ ; 33 100
" Lysichetum americanum ' 2 100"
Dryopteris austriaca : ' 4 100
Viola glabella ’ : ' 7 ST 100

a . ) ' \ : s ok
Species with an average cover of one percent, or more, are included ia this
table.

b . ; : )
Data for this community was compiled from three .2-acre plots.
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sented. Sizes range from about 5 to 75 acres. The communities may

have extensive arcas of open water or may be closed communities domi-
nated by semi-aquatic species. Vegcéation ranges from tall shrubs

to the Sphagnum sp. -- Carex sp. communities. Other conspicuous species
of these habitats are Potentilla palustris, Drosera rotundifolia and
Menyanthes trifoliata. 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

Exotié plants in the Big Beaver ércck drainage are restricted
hainly to the camping sites and trails of the lower valley. Species
encountered during the study were Plantago major, P. lanceolata, Rumex

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.

v

Active beaver colonies were noted ia several of the aquatic communities.
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4. The Chilliwack River Drainagce

Description of the Area

The Chilliwack River Drainage occurs in portions of T 41 N,
R10 E; T4L N, R11 E; T 4L N, R10 E; T40 N, Ril E; T 39 N, R 9 E;
T 39N, R10 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 Créek 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 milgs thevgradient-is moderate, rising only 390 feet,
with the remainder of the river having 2 much steeper‘gradient. The
valley bottom and- lower élopes of the valley encompass about 3,800 acres
while the entirerdrainage of the Chilliwack occupies appréxima;ely

49,000 acres.

Vegetation

 General description

.The Chilliwack River drainage contains vegetation types that
are represeniativc of thévTéuga heterophylla and Abies amabilis Zones
or Forest Types described by Franklin aﬁd Dyrnessl(1969) and Douglas
(1969a) for western Washington. Tsuga keteropiiylla is the major clima#
species in the lower valley with Abies amabilis becoming more important
in the upper valley; The valley bottom is dominated by Thuja plicata

in thie lower valley and Tsuga helerophylla in the upper valley (Figure 10).
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Figure 10, Forest type map of the Chilliwack River drainsge.
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eudotsuga menzicsii is the major species on the lower and middle

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

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 plieata/Oplopanax horpzdum/cymnocarpzum dryopteris-Athyriunm
filex-femina communlty :

Forest stands dominated by Thuga rchata are espec1ally common

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

Bottom lands and lower slopes.

The Thuja/Oplopanax/Gymnocarpiun-Athyriun stand examined in

L1 (Table 26) was located in

il

deta
Thuja plicata is the deminant overstory

of the International Bbuﬁdéry.
species alfhough some old-growth Tsuga hetercophylla is also present.

T. heterophylla and Abies amabilic zre infrequent in the sparse inter-
mediate tree layer. The sole climax species 1is Tsuga heterophylla.
The dense tall shrub layer is dominated by OpZopahax horridum. Gymno-

carpium dryopteris and Athyriwum filex-femina are abundant species in

the herb layer. Other iﬁportdnt plants in this layer are Tiarella

unifoliata, Circaea alpina, Galiwn sp., and Asarwn caudatum.

' Crrcom ference
Thc largest known specimen (25.6 fect in diameter and 230 feet tall)
of Picea engelmannii was discovered in the Chill iwack drainage during

this study
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TABLE 26. Composition and structure of a Thuja plicata/Oplopanax horridun/
Gymnocarpiun dryopteris-Athyrium filex-femina conmunlty in the
Chilliwack River drainage. a,b

Species and Layer : Average DBH Trees Average Frequency
' DBH Range per Cover
(inches) (inches) Acre (%) (%)

Dominant treces:

Thuja plicata 78 48-108 23 55 100
Tsuga heterophylla 25 - 18-36 16 9 €7

Intermediate trees:

Tsuga heterophylla _ 10 " 8-12 6 2 67 -
Abiles amubilis ‘ “er 14 o 14 .1 . 1 33

Tall shrubs and saplings:

Oplopanax horridum ML T : - 47 100
. Tsuga heterophylla : - < 2 © 100
Acer circinatum 7 67
Low shrubs and herbs:
Gymnocarpiun dryopteris : s 46 10Q
Athyrium filex-femina ' g : i 20 100
Tiarella unifoliata _ ' , i3 160
Circaea alpina ‘ -8 * 100
Galium sp. 5 100
Asarum caudatum 4 100
_Smilicina stellata 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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2) Thuja pZiqata/Acer eireinatunm cémmunity.

On slightly beftcr 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. plicat& is also smaller.

A Thuja/ﬂcer eircinatwn community (Tablé 27) iocatcd about_1/4
‘mile south and upslope from the previous Thuja community was studied.
Thuja plicata is the domin;nt pioneer species with 1essér 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. 1In this layer Vaceiniwm ovalfoliwnm
is frequent but has lower cover values. Tﬂe relatively sparse ground.
cover consists mainly:of Tiarella unifoliata and Cornus canadenstis.

3) Pseudotsyga menéiesii/Tsuga heterophylla/Chimaphila unbellata
éommunity.

Stands dominated by old-growth Pseudotsuga menziesii are common
on the well drained, lower slopes of the lowei 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 vulley.

.A representative stand (Table 28), located just south of BRear
Creek was exémined. This community covgred<approximately 300 acres.
Pseudotsuga ménziesii is the major pioneer species reachiug.84 inches
DBH. Tsuga Leterophylla is an important seral and climax species. A
secondary climax species of lower cover is Abies amabilis. Vaceinium
ovalifoliwn is the only common tall shrub in the stand‘whilc Chimaphila

wrbellata and Linnaea borealis arce common in the low shrub lawor.

-
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TABLE 27. Composition and structure of a Thuja plicata/Acer circinatum com-
munity in the Chilliwack River drainage.3»b

Species and Layer

Dominant trees:

Thuja plicata
Tsuga heterophylla

Intermediate trees:

Tsuga heterophylla
Abies amabilis

'Tall shrubs and saplings:’

Acer cireinatum
Vaceiniwn ovalifolium

- Tsuga heterophylla

Oploparas: horridum
ADies amabilis

Low shrubs and herbs:

Tiarella unifoliata,
Cornus canadensi.s
Smilicina stellata

a ; . o : .- ; ;
Species with an avorage cover of one percent, or more, are included in this
- table. :

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

1

Average
DBH
(inches

52
.22

~N o0

DBH
Range

(inches)

41-94

16-30

6-12
6-8

Treecs Average
per " Cover
Acre (%)
18 .7 50

5 9
13 4
6 2
24

.6

3

1

B

11

4

1

Frequency

(%)

100
100

100 .
67

100
100
100
100
100

100
100
100



TABLE 28. Composition and structure of a Pseudotls suga menziesti/Tsuga
heterophylla/Chimaphila wnbellata community in the. Chllllwack River

dralnage.a’b

Sbecies and Layer

Dominant trees:

Pseudotsuga menziesii
Tsuga heterophylla
Thuja plicata

Intermediate trees:

Tsuga heterophylla

Tall shrubs and saplings:

Tsuga heteirophylla
Abies amabilis
Vaceiniwr cvalifolium

Low shrubs and herbs:.

Chz:agn1la wnbzlliata
Linnaea borealis

Tsuga heterophylla

Speeles with an average cover of two percent, o1 more, are included in this

table.
b

Average
NBH
(inches)

64
22
25

12

DBH
Range

‘(inches)

47-73
16-24
24-26

S 10-14 .

Treces
per
Acre

18
20

21

Average
Cover

(%)

25
17

i1

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

i e
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Frequency

(%)

100
100
67

100

100
100
100

100
00
100



4) Pscudotsuga menéiesii/Tsuga hetercphylla/Acer cireinatun community.
On slightly wetter sites, especially on easterly aspects, this
Pseuddtsugafdominated community is cowmon. The pioncer trees are
generally smaller than in the previous community andlAbies amabilis is
nore importgnt as a climax spccies._ . ?
The stand studied in detail (Table 29) is iocated on the west
side of the river, about one mile south of Bear Creck. ‘The ﬁionecr tfee

species is Pseudotsuga‘menziesii. Teuga heterophylla and Abiecs amabilie
are frequent seral and climax spccieé. The tall shrub\laycr is domi-
nated by Acer circinatun and smaller amounts of Vaceiniwm ovalifoliwm. -
Corrus . canadensis, Linnaea borealis and Gynocarpiwn dryopteris are
frequent plants in the sparse iow shrub and herb layer.
5) Tsuga heferophyila/Acer eireinatum-Vaceinium ovalifoliwn community.
The most common community in the Chilliwack River drainage are
those dominated by Tsuga hetercphyllc. In the lower valley where such
stands are relatively infréquent, Thuja pZicaﬁa is.impoxtant. From the
middle to upper valley, where Tsuga heterophylla-dominated communities
- are common, Abies anabilis becomes increasingly important.

A typical stand (Table 30), located on the lower slopes south-
west of the mouth of Brush Creek, was studied in detail. Tsuga
heterophylla'and Abtes amabilis are important pioneer species in this
community. .Thé Jatter two tieec are also abundant as seral Qnd climax
species. Acer circinatun and Vaccinium ovalijoliwn are common tall
: shrubs while Tiarella unifbliata and Clinfonia uniflora are important

'

ground cover species.



TABLE 29. Composition and structure of a Pceudotsuga menziesii/Tsuga -
heterophylla/fAcer cirecinaium community in the Chilliwack River

drainage.d»

Species and Layer : Average
' DBH
(inches)

Dominant trees:

Pseudotsuga menziesii 48
Tsuga heterophylla 21

Intermediate trees:

Tsuga heterophylla
Abies amabilis

o

Tall shrubs and saplings:

Acer circinatun

Psuga heterophylla
Vaceiniwn ovalifolium
Abies amabilis

‘Low shrubs and herbs:

Abics amabilis

Cornus canadensis
Linnaea borealis
Gymnocarpium dryopteris

DBH
Range
“(inches)

36-64
18-26

6-10

Trees
per
Acre

|

Average
Cover

(%)

N W

NSO

Ll SR SN |

76

Frequency

() -

100
67

100
100

100
100
100
100

100
100
100
100

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

table.

b, . i . e
Data for this community -was compiled from three .2macre plots.
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TABLE 30. Composition and structure of a Tcuga heterophylla/Acer circinatwn-
Vaccinium ovalifoliwn community in the Chilliwack River drainage.d»P

Species and layexr Average DBH rees Average Frequency
‘ DBH Range per Cover
(inches) (inches) Acre (). (%)

Dominant trees:

Tsuga heterophylla : 19 o 14-32 60 34 100
Abics amabilis 16 14-20 24 - 15 100

Intermediate trees:

6=12 . 34 19 100

Tsuga heterophylla 9

Abies amabilis 8 6-12 20 10 100
* Tall shrubs and saplings:

Acer circinatwn ; i 20 100

Vacciniwn ovalifolium gt : _ 18 100

Tsuga heterophylla L ‘ 4 100
Abies amabilis 3 : : 2 100

Tubus spectabilis : ’ . 1 67

Low shrubs and herbs:

Tiarella unifoliata 8 | 160

Clintonia uniflora © 3 100

Cornus canadensis 1 160
Rubus pedatus ‘ 1 100
- Athyrium filex-femina h 3 67

a . . o .
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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6) Avaianche track'communities. : ;

As in qll valleys of the North Cascades, avalanche t;ack com-
munities are commen in the Chilliwack River drainagc; At lower cleva-
tions Acer circingtﬁm is the dominant species and on'extremely wet sites,
especially in the lower valley, Cornus stolonifera may be of importance.
In the'middleandupper valley Alnus sinuata become$ the most abundant
species in such habitats.

7) Aquatic or semi—équatic communities

There are several aquatic orlsemi-aquatic‘communitics in the
valley. Two éflthem, one in the lower vailey and another in the middle
valley, arec of relatively large size (ca. 25 and 30 acres). These two
areas are the result of beaver dams built a number of ye#rs ago. Plant
succession has developed to the stage where floating mats of Sphagnum
sp. , along with other typical associates (Menmyanthes trifoliata, Poten-

tilla palusiris, Carex sp., etc.), are encroaching on the open water.

Exotic.speéies

The Chilliwack-River valley is relatively frec of exotic species.
They are abundantvoply around shelters. This lack of introduced plants
ﬁay be due to the lack of horse travel in the lower valley and the
sufficientiy high elevation (where exotics do not thrive) of the upper
valley where horse use is more common. Spcéies encountered vere

Plantage, major, Ruwnex obtusifclius, ané Trifoliwn repens.

' “Fauna

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

ous. The valley probably serves as a wintgr range for the lafge 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 kokance were ncted in 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, R9 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. Thg mountainsides of the valley
rise abruptly from the 1/2 to 3/4 miie'widé valley floor. The valley
bottom covers an area of about 900 acres while the entire drainage en-
compasses approximately.7,700 acres.

This valley is ma;kedly different from most other low eiévation'
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‘occuﬁied by the glacier. This recent
glaciation has resﬁlted in a very dramatic transition of vegetation

and soils.

Vegetatioq

General descriétion

-Plant succession and soil development in the valley can be
tfaced 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: (i) the presept
stade (pioncer vegetatign), (2) the Alnus sinuata stade, (3) the T'suga
; Merteﬁsiana—AZnus stnuata sta?e, (4) the Tsuga mertensiana stade, aad
(5} the Tsuga heterophylla-Thuja piicata stade. Since a detailed vege-
tation or soils analﬁsis was beyond the scope of this siudy only quali-

tative information was collected for the various stades.
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Figure 11, Topograpy map of the North Fork Nooksu ck River drainage.
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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, are dominated soley by Alnus sinuata. Where avalanches are less

common Tsuga mertenstiana may be found invading the communities.

Plant communities

1) 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

.0of 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 meriensiana
P 1 g

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

low cover and freduency, is Rhacomitriwn 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.

2) The Alnus sinuata stade.

This stade covers‘about the same area as Stade 1. Alnus stinuata
is a conspicucus invader forming nunerous small clumps., In the vicinity
of the clumps 9nd in the iﬁterveniné areas a nuhber of low chrubs and
hierbs are established. These species,; although of higher cover than in

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

~countered are Luetkea pecitinata, Phyllodoce empetriformis, Penstemon
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davidsonit, Menztiesia ferruginea, Vacciniwm membranaceum, Atlhyrium
aacriecanwn var. distentifoliwn, Lycopodiwn citchense, T'suga meriensiana,

Abies amabilis, Anaphalis margaritacea, and Rhacomitriwn canescens var.

ericoides. In this area the lichen Rhizocarpum 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.
3) The Tsuga mertensiana-Alnus sinuata stade.

Stade 3 cerrs.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 sh:ubs and herbs, which consist
mainly of the specigs mentioned in the previous stade, have a slightly
higher cover. The moss, Phacomitrium canescens var. ericoidas, has
notably increased in cover.

4) The Tsuga mertensiana stade.

This stade covers approximately the scme area as Stade 3. Tsuéa
 mertensiana, averaginé 20 feet in height, is now the dominant species
and forms essentially closed Standé. Ir openings between the stands
Rhacomitrium canescens var. ericoides occurs as a continuous mat.
Lupinus latifolius and Anaphalis margaritacea aire common herﬁs in these
openings.

5) The Teuga heterophylla-Thuja plicata stade.

In the lower portion of ¢ area studied a mature old-growth
sténd of Tsuga heterophylla and Yhuja plicata 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 mcrbansiand stade will develop towards the Tsuga hetcrophylla-
Thuja plicata stade is not known. These alluvium deposits and the

humerous terraces near the river in the lower valley-would indicate
the occurrence of ffeqqcnt 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 devclSped soils of Stade 5. The soils of Stades 2, 3
and 4, althcugh exhibiting‘pfogressively greater development, are still
relatively poorly developéd. In the alluvium deposits of Stade‘S -

mature podzols have developed.
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6. The Stetattle Creck Drainage

Description of the Arca

Stetattle Creek is located in portions of:* T 38 N, R 12 E;
T 33N, R13 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.
Azufe.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 arainage, zs in all of the previous dranages examined,
the continuous forest has consisted of a complex mosaic of vegetation
types. This is due, iﬂ large part, to the frequent ogéurrence of
relétively small fires over a long pericd 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-
tions, the Pceudotsuga menzizsii and Tsuga hetercphylla stands have
remained undisturbed for gpproximately 80C_  years or more. In contrast
the-mbunraiﬁ slopes, esbecially on Lhe east side of the creek have in-

curred numerous fires. The most recent fire, of appreciable size,

occurred about 65 years ago. Occasionally these fires travel upslope
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Figure 13, Topography map of the Stetattle Creek drainage.
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and enter the, Subalpine o£ Alpine Zoﬁes. ‘Such a fire cut a swath about
1/4 mile wide extending from low elevation up to over 6000 feet eléva-
tion about 30 years ago (Douglas and Ballard, 1970).-—

The fire hi;tory of the valley ﬁas thu; been extremely influen-
tial in governing the vegetation tyﬁes occurring in the drainage. On .
the rather limited hyaric to mesic sites along the creck, and on the
scveral terraces, communities are dominated by either Pseudotsuga
meﬁziésii or Tsuga keterophylla.' Thuja pZigaia and Abies amabilis are
of secondary importagée in these stands. At higher elevations A. amabilis‘
and Tsuga. mertersiara are more frequent. >Deciduous comnunities, consist-
ing mainly of Alnus 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 foreat the occurrence of Abies lasiocarpa and Picea
eﬂgelmanniilindicate the lower precipitation of the area and the
gradual change toyard eastern North Cascade vegetatién types. The
vegetaticn iﬁ the lower valley is representative of the Zones or Types
described by Franklin aad Dyrness (1969) ahd.Douglgs (1969%9a) for western

Washington. Those .of the middle and upper slope forests are similar to

the eastern Washingtdn zones of Franklin and Dyrness (1969).

Plant commdnitics
1) Tsuga heteropnylla/Tiarella wnifoliata community.

Stands dominated by Tsuga heterophylla cover a relatively small
area in the vélley.' Most of these staunds occur on the mesic lower to

middle slopes of the central portion of the drainage. .
¢
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The conmunity examined in detail (Table 31) is located about

.three miles from the mouth of the creek and covers approximately 150

acres. 7Tsuga hetcrophylla is the dominant overstory species. Scattered
throughout the community are a number of large (up to 84 inches DBH)
Thuja plicata. Tsuga heterophylla and Abies amabilis are important in

the intermediate tree and understory layers. In the tall shrub layer

. .Vaccinium ovalifoliwnm is the only common plant. The floristically rich

ground cover is dominated by Tiarella unifoliata.

2) Pseudotsuga meﬁziesii/?suga heterophylla/Berberis nervosa community.

This community occurs on the well'draiued, southerly slopes of"
the léwer Qaliey. These stands are rather ;iﬁited and are restricted
to about two miles oi Ehe valley along the stream.

The stand (Table 32) examined in this survey is located about
two miles from the mourh of the creek and encompasses about 75 acres.
The overstory is domirated by Pseudotsuga menziesii with lesser amounts
of Thuja plica?a and Tsuga heterophylla. Tsuga heierophylla and
Pseudotsuga men;iesii are common components of the intermediate tree
Jayer. The climax species in the community are Thuja plicata and Tsuga
het;rophylla. Vaqcinium ovalifoliwn and Acer circinatum are frequent
¢all shrubs but have low average cover. Berberis nervosa is an impor-
tant ground cover.

3) Pseudotenga menziesii/caultheria shallon community.

On slightly drier sites a second Pseudotsuga—dominated community

ié encountered. These communities, élthough relatively small, are found

on steep, southérly slopes in the lower valley.
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TABLE 31. Composition and structure of a Tsuga heterophylla/Tiarella unifoliata

community in the Stetattle Creek drainage.??
Speciés and'Layer Average DBH Treces  Average Frequency
: . DBH Range per Cover
"~ (inches) (inches) Acre (%) (%)
Domin;nt trees:
Tsuga heterophylla : 22 14-36 22 - | 100
Thuja plicata . : 75 72-84 .- 4 4 75
Abies amabilis 20 16-24 1 1 50
Intermediate trees: 1
Tsuga heterophylla _ 8 6-10 17 6 100
Abies amabilis 8 6-10 7 2 75
Tall shrubs and saplings:
Abies amabilis ' : 12 100
Vaceinium ovalifoliwn ‘ 6 100
Tsuga heterophylla 3- 75
Oplopanox horridun L 100
Acer circinatum 1 75
Low shrubs and herbs:
Tiarella unifoliata ' , i o 14 100 .
Clintonia uniflora : -3 100
Abies amabilis 2 100
Tsuga heterophylla 2 100
- Smilicina stellata 2 100 -
Cornus canadensis _ v 1 10C
Blechnum spicant . 1 100
Streptopus roseus ‘ 1 100
Rubus pedatus 1 75

a ; . ' by '
Species with an average cover of omne percent or a frequency of 50 percent, or
more, are included in this table.

b ; i . :
Data for this community was compiled from four .2-acre plots.



TABLE 32. Composition and structure of Pscudotsuga menziesii/Tcuga heterophylla/
Berberis nervosa community in the Stetattle Creek drainage.@»

Species and Layer Averﬁge ' DBH + Trces Average Frequency
DBH Range per Cover

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

Dominant trees:

Pseudotsuga menziesii - 20 14-36 44 54 100
Thuja plicata it 29 16-28 4 .5 50
Tsuga. heterophylla 19 18-20 5 3 50

Intermediate trces:

Tsuga heterophylla 8 6-10 38 21 100
Pseudotsuga menziesii iy, B 7-10 25 13 100

Tall shrubs and saplings:'

Thuja plicata 8 100
Tsuga heterophylla 7 100
Vacciniwn ovalifoliwn 1. .100
Acer circinatum : o . 1 100
Low shrubs and hérbé:
Berberie nervosa ’ T 13 1co
Gaultheria shallon "~ 3 100
Thuja plicata ! 100
-1 100

Linnaea borealis

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 pl: ..
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Pscudotsuga menziesii is the.solc pioneer and scral species
present. lThc climax species, however, are more diverse with P.
menziesit, Tsuga heterophylla and Thuja plicata occur}ing frequently.
Scveral Pinus montiéola are also reprodﬁcing. Gaultheria shallon is
abundant in the undersiory. Other important plangs in the ground cover
are Pachystima myrsiniteé, Pteridium aquilinum and Chimaphilla wmbellata.
4) Pinus contorta-Pseudotsuga menziesii communityr

Large areas ;n the lower to middle slopes near the mouth of
Stetattle Creek were burned about 65 years ago. 'Sccondary succession
in these areas consists of dense, stagnatéd stands of Pinus contorta -
and Pseudotesugo. menziesit.

The stand stvdied in detail (Table 33) was.locatea at about
2,000 feet elevation and aﬁproximately 1/2 mile northeast of the creek
mouth. This community encompasses over -200 acres on the dry south-

westerly slopes. Pinus contoria and Pseudotsuga menziesii are the

. dominant tree species. These trees are slow growing (75 feet tall and

65 years old) and have an extremely_ﬁighldensity. Reproduction, con-
sisting of the former ﬁ%o species, is infrequent. Holodiscus discolor,
Gauitheria shallon and Salix sp. are the only frequent spgcies in the
spafsé understory. |
5) Pinus cqntor#a/chéinium parvéflorum/@aultheria shallon community.
This community is sintlar to the previous community both in
habitai and vegetation. 'Ihis area, however, was swept by fire about
125 years agc.
The stapd ex&mined is located just east of the Pinus-Pseudotsuga

commuaity and covers approximately 50 acres. Pinus contorta and
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TABLE 33. Composition and structurc -of a Pinus contorta-Fscudotsuga menziestii
community in the Stetattle Creek drainage.2sP»>¢ - :

°

Species and Layer Average DIH Trees Average Frequency
DBH Range per Cover )
(inches) (inches) Acre (%) ()

‘Dominant trees:

4-14 418 60 100

Pinus contorta 6
‘Pseudotsuga menziesiti 8 6-14 © 68 13 100
Tall shrubs and saplings:
Holodiscus discolor 3 100
Salix sp. 3, 100
Prunus emarginata - 67
Low shrubs and herbs:
Gaultheria shallon 2 100
Berberis nervosa : 1 100
Trientalis' latifolia ‘ . 1 - 100
Spiraea sp. : E 100
Pachystima myrsinites T 109
Habenaria unalascensis T 6£
Chimaphila menziesit T :
Rosa nutkana g 62
7

Pteridiwn aquilinwn

a i . ' . : : ' ‘
- Species with an average cover of one percent or a frequency of 67 percent, or
more, are included in this table. : ’

bDa’ta for this table was éompiled from three .2-acre plots.

ci 3538 :
T(trace) indicates an average cover of less than 0.5 percent.
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Pseudotsuga mensiesti form a dense overstory. The understory is floris-
tically richer in this community with Vaceiniwn parviflorwn, Salix sp.,
Gaultheria shallon and liinnaea borealis occurring abundantly. Pscudo-
tsuga menztesii, Thujo plicata, Tsuga heterophylla and Pinus monticola
are climax species.

6) 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 ﬁajor species on these
relatively cool, moiét habitats is AZnus‘sinuataa'

7) Sﬁbalpine and Alnine communities. . .
The highest slopes and ridges on the east side of Stetattle

Creek include scme oI the most extensive suﬁalpine and'alﬁine plang

communitigs in the Weétern North Cascades. These communities, however,

were not'examined during-this survey. It was felt that since time

wés limited, aﬂd'since.the vegetation had been studied previously by ° .

Dougias (1970) and Douglas and Ballard (197Q), it would be more profit—

able to study 6ther subalpine and alpine areas in the North Cascades

National Park.

The vegetation ou the upper slopes includes most of the sub-

alpine units' (Saxifraga tolmiei, Carex nigricans, Phyllodoce empetri-

. formis-Cassiope mertensiana, VYaceciniwn delicioswn, Vacciniwm membranaceur-

Rhododendron albiflorum, Tsupa mertensiana-Abies amabilis, Valeriana
sttchensis-Veratrum virides, and Carcx spcctabilis communities) des-
cribed by Douglas (1970). The two major alpine communities (heath and
krummholz) of the ridge were examined by Douglas and Ballard (1976).

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 uncommon 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.'

Description of the Arca

The McMillan Creck drainage is located in portions of:
T 33 N, R11 E; T 38 N, R12 E; and T 39 N, R 12 E (Figure 15) The
creck is six miles in length and flows in an east-northeast direction.
As stated previously, McMillan C;eek 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
clevation. The level portions of the drainage, mainly in the lower

valley, cover . about 800 acres.. The entire drainage encompasses

Vegetation
General description

The vegetation types found in the valley are repreceatative

‘of the Tsuga heterophylla and Abies amabilis 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 slopeé_(Figure 16).

In the upper valley and'gn the ligher slopes Abies anabilis
and Tsuga mertensidna are the dominant specics. The limited stands
iﬁ the lower valley, altﬁough dominateh by 7. heterophylla and

Thuja plicata, include a numbér of other species. Pseudotsiuga
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menziesti is conspicuous on the southerly slopes near the mouth of the
creck. Several small strecamside 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 spccies.

Plant communities

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

.community.
The only Thuja-Tsuga stands of ény size occur in the bottom-
lands of the lower valley. These communities cover about 100 acres.
These moist sites are dominatéd by Thuja plicata and Tsuga
heterophylla with swaller amounts of Abies amabilis, Picea engelmannii
and Pseudotsuga menziesii (Table 34). Important seral_énd climax
species are Tsuga heterophylla and Abies aﬁabilis. The dominant tall
shrub is Acer circinatwn. Oplopanax horridun and Vaccinium ovali-
folium are also common in this layer. Clintonia uniflora and Smilicina
stellata arz abundant herbs in the groundcover. . ' _ ,
2) Alnus rubra/Fubus speztabilis community.

. A small stand dominated by hlnus rubra occurs on the bottomlands
near the mouth cf McMillan Creek. The stand encompasses épproximately
20 acres. i : |

Alrus rubra is the deminant overstory specles.
trichocarpa, Thujer. plicata and Tsuga heterophylla are infrequent in the
dominant tree layer. The latter, along with Aéies grandis, also occurs
sparsely as & climax species. Rubus spectabilis, Oplopanax horridum

and Sambucus racemosa are common in the lush understory. Important



TABLE 34. ‘Composition and structure .of a'Thuja plicata-Tsuga heterophylla/

Acer cireinatum/Clintonia uniflora community in the M

drainage.

a,b

Speéies and Layer

Dominant trees:

Thuja plicata

Tsuga heterophylla
Abies amabilis

Picea engelmannii
Pseudotsuga menziesii

Intermediate trees:

Abies amabilis
Tsuga heterophylla

T21ll shrubs and saplings:

Acer eircinatum
Oploparazx horridum
Vaceiniwn ovalifolivm
Abtes amabilis

Tsuga heterophylla
Viburnun edule

Low shrubs and herbs:

Clintonia uniflora

Smilicina stellata
Strentopus roseus
Abies amabilis
Cornus canadensis

Average
. DBI
‘(inches)

40
21
20
20
- 85

12
10

DEH
Range
(inches)

36=-46
.16-28
18-24
20

85

10-14 -
8-12

Trecs
per
Acre

15
13
10

10,
10

Average Frequency
Cover )
(%) (%)

16
11

HENDWLO W

HEHEMPDOL

a . : ' ‘ : . e gi
Species with frequency of one percent, or more, are included in this table.

b ' o N ‘ . . ~
Data for this community was compiled from three .Z-acre plots.
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cMillan Creck

100
100 -
67 -
67

33

- 100

67"

100
100
100
100

57

57

100
100
100
100
100
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herbs are Snilicina stellata, Dicentra formosa and Viola glabella.
3) Avalanche track communities.
These communities are 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 Viburinum edule become important associates.
4) “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

.,Jfrom the air and frem aerial photographs they appear to be the typical’

Sphagrum~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 maumals dre probably not abundant in the valley tecause

of the vegetation types present. Beaver may occur in the upper valley

'

but aerial examiration did rot verify this.
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8. The Luna Creck Drainage

Description of the Area

The Luna Creck drainage occupics pbrtions of: T 39 N, R11 E
and T 39 N, R 12 E (Figure 17). The creek is 2 1/2 niles long and
flows in an‘east—northéést direction. Luna Lake. a l7-acre cirque 1ake,
is located in the extreme heédwatefs at an elevation of 4900 feet.

The mountain slopes.of the draipage 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 ard Dyrness (1969)

and Douglas (1969a). ;This vegetation tywe is discontinuocus, however,

since the major portion of the valiey is occupied.by avalanche tracks
and rocky slopes. Tsuga mertensiana and “4bies amabilis are the major
pioneer species in the continuoﬁs forest. Tsuga heterophylla is of
lesser importance near the mouth of'the creek. Abies amabilis is the
ﬁost common climax épecies throughout the draincge. Several small

outlier stands of Larix lyallw«i occur near Luna Lake.
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Plant communities

1) Abies amabilis-Tsuga heterophylla/Vaccinium ovalifoliwn community.'
Iﬂ the lower valley andlon some of the middlcwslopes communities

domihated by Abiés &mabilis and Tsuga heterophylla occur. The composi-

tion of the overstory is quite variable while the'unde;story may range '

from deuse 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 omabtlis is the major climax species. The
reléﬁively sparse urderstory is dominated by Vaccinium oﬁaZibeium.
Frequent ground cover plants are Rubus pedatus and Clintonia uniflora.
2) Larix lyallii communities.

Several small stands of Lari@ lyallii, 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

0

been’ excluded from the area. .
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TABLE 35. Composition and structure of an Abies amabilis-Tsouga mertensiana/
Vaceinium ovalifolium community in the Luna Crcek‘drainagc.a’b

Species and Layer

Dominant trees:

Abies amabilis .
Tsuga mertensiana

Intermediate trees:

Abies amabilis
Tsuga mertensiana

Tall shrubs and saplings:

Vaceiniun ovalifolium
Abies amabilis

* Vaceiniun alaskaense

Vaceiniwn membranaceuwn
Tsuga meitensiana

Low shruts and herbs:

Rubus pecatus

- Clintcria uniflora

Streptopus roseus

Abiles amabilis

a . .
Species with an average cover

tablc._

Average
DBH
(inches)

18
14

of one percent, or

DBH _ Trees

Average

Range per Cover
(inches) - Acer (%)
12-24 28 32
12-20 10 . 6
6-10 13 5
. 6-8 5 -3
12
5
2
1
1
4

2
1
1

b . S '
Data for this comsunity was compiled from three .2-acre plots.

Frequency

(%)

100
100

100
100

100
100
100
100

67

100

100
67
67

more, are included in this
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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 Areca.

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 Headwa;crs bf Silesia Creeck and the Chilliwack
River north to the headwaters of the Little Chilliwack River. Two
cirque lakes (Copper.and Egg) occur wi&hin 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 ﬁountain, however, is extremely precipitous with_numeroug small

glaciers occupying the northeasterly slopes. The entire area encompasses

approximately 2500 acres.

: Vegetation

General description

Plant communities of the Coupper Mountain area are representativev
of those describe&‘by‘bouglas (126%a, 1970) for the Subalpine and Alpine
Zones of the western North Cascades. Most of the subalpine plant com—
munities described by Douglas (1970) are preseut in the extenéive meadows
of the érea. The most common of these are the tree clump and heath
communities., ' ;

Alpine vcgetation'is restricted to the precip%tous upper slopes
| and the small, relatively level top df Copper Mountain. The upper
slopes are freqﬁented by discontinuous rock outcrop and krummholz com-

munities. The small area on top cf thc mountain is dominated mainly
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by heath communities although several snowbed (Carex nigricans) com-

"munities are also present.

Plant communities
A. Subalpine'Zone
1) Corex nigricans community.

This community occurs in depressions and level areas where
1até snowmelt and soil water from the slopes above maintain constantly
moist soils. A number of these sfaﬁd are found .in the-Copper Mountain
area. :

The communitie§ examined (Table 36) were all characterized by

a thick, continuous mat of Carex nigricans. Luetkea pecctinata,
Deéchampsia atrépuréuféa, PhyZZodoce empetriformis, Cassiope merten-
siana, Vaccinium deliciosum, and Juncus drummondii, while often present,
ilave low cove‘f‘Values.

2) Luetkea pectinata community. _ .

In.aréas adjoiniﬁg the Carex nigriéans community, where drainage
is sligutly better, ‘Luctkea pectinata is a dominant plant. These
Luetkea-dominated cpﬁmunitics are relatively infrequent in the area.

Lueitkea péctinata, the majcr species, has a large number of as-
sociates. Some the morc important in the Ccpper Mountain area are
Carex nigricans, Dascﬁampsia atropurpurea,.éhyllodoce empetriformnis,
Cassiope mertensiana, Vaccinium deliciosum and Juncus drummondii.

3) Phyllodoce empetriformis-Cassiope mertensi;na 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 iu subalpine plant
" communities of the Copper Mountain arca. :

-
.

~
£ 5
) 3 'g
3 % 8 Q (IS
(2} ‘¢
?3 ' g 0 o, T 5
§ % 0§ 5 ¢ "
: O ; o .
Community o © i B © o R
b a N £ >3 £ S
N Q 2 123 Q b &
SERTIE L B R PR S S
8 Y ~ S 4 3 .3 <,
N = = 0 & o 0 s
S 3 R S a & S S
Species
Carex nigricans ' M m & £ L o= - t
Luetkea pectinata Sl m M m  m m m m m
Deschampsia atropurpurea m m m m m - m m
Phyllodoce empetriformis m m M m m ' om M m
Cassiope mertensiana . m m M m m , - m -
Vaceinium delicioswum m m M M m - m -
Vaceiniwn membranacewn ‘- - - - m m M -
Rhododendron albiflorum = = - - - - - n n -
Menziesia ferruginea ; - - Co- - - m m -
Tsuga mertensiana * o - = - M M - m -
Abies amabilis - - - - - m m -
Abies lastiocarpa it e = - = = t m -
Saxifraga tolmiei - - = - - - - M
Luzula wahlenbergii - m - - - m - -

Juncus driwmmordii m m - - - - - -

B &% ROy ; s B : .
M indicates a species is a major comporent; m indicates a species of minor
or sccoadary importance; and t {trace) indicates a species is infrequent or
rare .

'
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Phyllodoce empctriformis and Cassiope mertienstana contrikute
the highest co&er in the community. Anothexr important and éommon heath
is Vaccinium deliciosum. Luctkea pectinata and Deschampeia dtropurpurca
are frcquen£ species but of secondary importance. Dicranum fuccescens
is a conspicuous ﬁoss in the community.

4) Vaceiniwn delicioswn community. .

In the immediate vicinity of tree clumps the Vaceinium deliciosum
community commonly occurs. These stands are similar to the Phyllodoce-
Cassiope stands and differ mainly in the increased cover and dominance
of Vaccénium deliciosum. | Ty

Vaceinium delicioswn is the major species in the community.
Common associates are :Phyllodoce empefriformis, Caséiope mertensiana,
Luetkea pectirata and Descﬁampsia atropurpurea. As. in other heath cou-
munities, Diecranwn fuscescens is an important moss.

5) Dwarf Tsuga meftensiana community.

Several of these communities, invading the-heath communities

of the upper cubalpine 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 préss) who suggested that meadow invasicn
in the Cascade Range waé limited to a 20 - 20 year period in the first
half of this ceatury. Several factors (early snowmelt, long growing
séasons and good seedvcrop) occurripg,over a shqrt period <f time
probably attribute to the meadbw invasion.

In the Copper Mountain area Tsuga mertensiana is the major

species in these communities. Remnants such as Phyllodoce eripetriformis,

Casstope mertensianz, Vaceinium deliciousum and Luetkea pectincia per-

sist from the communities' invade-d.
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6) ZTcuga mertensiana-Ahics amabilis community.

These trece cluﬁps‘arc a conspicuous. feature of the subalpine
vegetation'in the area.: They occur on the more mesic.upper slopés and
ridges and are amongst the first communitics to become snowfree.

Tsuga mertenstana is the dominant specieé with Abies amabilis
as a major associatg. In several clumpé A Zasioéarpa was also impor-
tant. Frequent species in the ground cover are Luetkea pectinala,
Phnyllodoce empetrifbrmisvand Luzula wahlenbergii. When stands are
more open taller shrubs such as Vaceiniwnm membranaceym, Rhododendron
albiflorum and Mecnzicsia ferruginea commoﬁly occur.

7) Vaceinium membranaceun-Ehododendron albiflorum community.

>This community is found on the periphery of many of the Tsuga-
Abies communities. The longer growing seasdn and more favorable micro-
environment in the vicinity of the tree clumps allows this community
to become established.

Vaccinium membranaceun is usually the domiéant species in the
upper shrub layer although Rhododendron albiflorum and Menziesia ferru-
ginea are often abundant. s&ga mertensiana, Abies amabilis and A.
lasiocarpa may be found invading these stands. Important>species in
the ground cover are Luetkea pectinata, Phyllodoce cmpetriformis,
Cassiope mertensiana and Vaceinium delicioswn.

8) Sawifraga tolmiei 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 beccause of the talus type
rock cover. Saxifraga.tolmiei is the dominant species with lesser
amounts of Luzula wahlenbergii and Juncus drummondii. The mosses,
Gymnomitrium varians and Polytrichum norvegicwn, arc often common

associates.

B. Alpine Zone
1) Carex nigricans community.

This community occurs on snow accumulation sigps. These
snowbed - communities are the last to become snowfree and rescmble phe
Carex nigricans community of the Subalpine Zone. This alpine habitat
is slightly drier, however, because of lower maximum snow depths and
thé lack of an upslope water supply.

Carex ﬁigricans is the dominate species although Luetkea pectin-

ata, Erigeron peregrinus sp. callianthemus, var. scaposus, Anternnaria

lanata and Lepraria neglecta are also common (Table 37). Minor species

-in the community are Deschampsia atropurpurea and Juncus drurinondit.

2) Caésiope rmertensiana community.

he continuous vegetation on the top of Copper Mountain consists
mainly sf beath communities. These exposed sites are mor« xeric than
those occupied by subalpine heath communities.

In the three communities examined Cassiope mertensiana was the
dominant plant. Important associates are Phyllodoce glanduliflora, |

Luetkea pectirata and Lepraria neglecta. Carex nigricans, Leschampsia

.atropurpurea, Erigeron peregrinwn sp. callianthemus var. scaposus and

Antennaria lanata are also present but have lower frequency and cover

values. Vi : : ;
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TABLE 37. Reclative abundance of important specics in the alpine plant com-
munities of the Copper Mountain area.d :

\

g
g
LIRS
o 2 8,
Y Q &
3 S 3
N %4 0
° Q (8]
5, .
o Q 8]
) = , S
Community 4 o %
, S o Q
3 g &
S S <
Species
Carex nigricans ' M ~ ‘m -
Erigeron perigrinus ssp.
callianthemus var. .
seaposus ; M m -
Luetkea pectinata 3 M M t
Lepraria reglecia % M M L
Antennaria lanata M m -
Deschampeia atropurpurea m m t
Juneus drumnondit : m - =
Cassiope mertensiara t : M s
Phyilledoce glanduliflora ' £ M ’ - X ,
Abies lasiocarpa - - . M
Tsuga mertensiana - - - m
Pinus clbicaulis - - m

- OER Bl s . o s ' . .
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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3) Abies lasiocarpa community.

Krummholz stands are common on the roéky, upper slopes of
Copper Mountain. Abies lasiocarpa is the major species in thcse.com—
munitics. Other species, occurring less frequently, are Tsuga merten-
stana and Pinus albicaulis. These stands have a rclaﬁivcly sparse

understory, due mainlj to the roéky substrate upon which they are

located.
Fauna

The extensive subalpine vegetation supports a fairly large "
deer population. On the more rugged slopes of Coppcr Muvuatain, especially
on easterly aspects, goats are common. Numerous marmot and pica also

occur ‘in the area. ; : -
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2. The Redface Mountain Arca.‘

Description of the Area

The Subalpine and Alpine Zones of the Redface Mouatain area
are 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 southe;n slopes of the areca.

The loﬁg, continuous soufh slopcs, 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.

Vegetatibn

General description

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, represcnted

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 wmoist throughout the girowing

scason. .
Total vegetative cover is high with Carex nigricans being the
dominant species (Table 38), Other species, with low cover values,

are Luetkea pectinata, Deschampsia atropurpurea and Epilobiwn alpinwm.
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Figure 19.
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TABLE 38. Relative abundance of important species in plant communities in' the
Subalpine Zone of the Redface Mountain area.@

5
E 5
© X 43,
£, W 3
S Q O 9
+5 LI o;_: g
' w

g g 2 K 3
3 e 23 ~ S
Q + O Q) <
£y 3 o 0 3 T
) ) K 3 g
'S u QO .-: 'v-‘Q .§
Community ® 'S 8 o ¥ e
8 R~ = 3 3 3
9 S o o O S
S 3 A = & s

Species
Carex nigricans , _ M m Tt - - T
Luetkea pectinata : m M m m ot t
Deschampsia atropurpurea m m - £ - -
Ipilobium alpinum ey m - - , e - -
Castilleja parviflora t m - - = -
Phyllodoce empetriformis t £ M. m m m
Casstope mertensiana ¢ t M m - m
Lycopodium sitchense - - m - - -
Vaceiniun deliciosum - - n M m m
Vaceinium membranaceum : - - - - - M
Rhododendron albiflorwn - - - - - n
' Tsuga mertensiana : - - o b M . m

Abies amabilis - - - - m -

- R ; ¢ : g s i ;

M indicates a species is a major ccmponent; m indicates a species of minor
or secondary importance; and t (trace) indicates a species is infrequent or
rare,: :
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2) Luetkea péctinata communities.

On slightly better drained sites the Luctkea community is a
frequent unit. These commﬁnities on'Red Mountain are usually of small
size.

Luetkea pectinata is the major specics in these stands. Frequent |
associates are Carex nigricans, Deschampsia atropurpurea and Castilleja
parviflora.

3) Phylloaoce empetriformis-Cassiope mertensiana community.

In the Subalpine Zone this is the most conspicuous cormunity.
The staﬁds occupy much of the southern slopes between 5000 and 6000 feet
elevation. ,

The dominant species in the community are Pﬁyliodoce empetri-
formis and Cassiope mertensiana. Luetkea pectinata, Lycopodium
sitchense and Vacc?nium deliciosun are frequent but less abundant. An
important ground cover is the moss, Dicraonum fuscesgcens.
4) Vaceinium delicioswn community.

. On several of the ridges and in the immediate vicinity of trce
clumps the Vacéinium deliciosun community occurs. These unitc are
infrequent and of small size iﬁ the Red Mountain area. ’

~The most impcrtant‘species is Vaceiniwn deliciosum. This com-
munity's close relationship to the Phéllodoce-Cassiope community is
apparent by its major.associates,‘PhyZZodoce empetriformis, Cassiope
mertensiana; and Luetkea pectinata.
5) Tsuga mertensiana-Abies amabil:.. community.
These trce clumps are common throughout the Subalpine Zone of

the area. They occur mainly oa slight' ridges of the southern sclopes.
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At lower elcvations both Tsuga mertensiana and Abies anabilis
dominate the stands. ‘At upper eclevations 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 Vﬁccinium delictosun. |
6) Vaceiniwn membranaceun-Rhododendron albiflorwn 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 éhrubs predominate. | )

Vaceiniun membran&ceum is the major species in the community.

Common associates are Rhododendron albiflorun, Menziesia ferrugirea,

Phyllodoce empetriformis and Vaccinium deliciosun.

| B.AAlpine Zone.
1) Abies Zaéiocaz@a-community. '
This krummholz community is common above 6000 feet iﬁ the area.
' These prostrate trees reflecﬁ'the harsh enviromnment of ;hé alpine
slopes.

_Abiés Z&sioéarpa is usually the sole tree species in these
stands (Table 39). Common species beneath the tree cover are Vaceiniwn
deliciosum, Phyllodoce empetriformis, and the moss, Brackythecium>ctarkgi.
2) ' Tsuga mcriensigna community. | |

A second typé‘of kiumitholz “sahd Th Ehe area, the Tsuga com=
munity, is almost identical to the previous community excep:t for the

composition of the overstory. Tsuga mertensiana is the deminant spacies

although specimens of Abies laciocarpa, A. amabilis and Chamgecyparis
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TABLE 39. Relative abundance of important species 'in the alpine plant com- |
munities of the Redface Mountain arca.®

!

o S

*d &~

E 3

1 ™~

Q £ S~

4o D *c
3 S ‘i&: o 'S E.)
[SH S (WIS = ced
& o 0,0 g 1SS
S w e ~ ~
Q = v Q (O o
Q ) S +
- B I S & S 3
Community 3 ) QS 3 S S,
~ B g BN 3
o & Q. £,
(%) 3 ™ e S G-
Q o i ~ LI
< &~ SN Ay 0

Species
Abies lasiocarpa M m - - -
Vaceinium delicioswunm M m M t -
- Phyllodoce empetriformis M m M - t
Brachythecium starkei M m - - -
Cassiope mertensiana m m m - -
- Arnica laiifolia var.

gracilis m - - - -
Luetkea pectinata ke m m m - -
Tsuga mertensiana - M - - -
Phyilodece gianduiiflora - - m M -
Carex nigricans ' i - - /M - -
Cetraria cubalpina ' T m t -
Polytrichum piliferum : - - m - -
Empetrun nigrur _ - - : - M -
Thanno ltia vermicularis = - - t m -
Cetraria islandica : - = t n e
Cladina mitis - - t m -
Saxifraga tolmie - - - - M
Luzula wohlenbergt : - - (= - M

M indicates a species is a major component; m indicates a species of minor
. or secondary importauce; and t (trace) indicates a species is infrequent or
rare. i '



123

nootkatensis also ocecur infrcqucntlj; Major understory speéies'arc
Vaceiniwn delicioswnm, PhyZZodoce'empctrifbrﬁis, qusiope mertensiana

- and Luetkea pectinata. .Brachythccium starkei is an important moss in
the community. '

3) Phyllodoce eﬁpetrifbrmi9~Vaccinium deliciosum community.

In the Alpine Zone of tﬂe western North Cascades the composition
of the heath communities is extremely complex. At least six heath
species may play varying major roles in differeng habitats. The dif—
ference in these habitats is usually subtle and, asyyet, poorl& known.
Two differeﬁt heath stands were examined on Redface Mountain,

The first, the PhyZZodoce empetriformis—Vaccinium delictiosun
community, is usually si£uated downslope from ?rummholz stands. Since
‘these krummholz staﬁds are the last units to become snowfree the vegeta=-
tion downslope receives meltwater for an exterded period each summer.

in this héath-community Phyliodoce empetriformis and Vaccinium
deliciosum are the most abundant species. Other important vascular
plants are Cassiope mertensiana, Luetkeu pectinata, Phyllodoce glanduli-
flora and Carex nigricans. Cetraria subalpina and PoZyirichum pitliferum
are éommon cryptogams. : . b
4) Phyllodoce glanduliflora community.

This heath community is found on the drier alpine siopes of the
area. Unlike the previous community, soil moisture may bocome a limit-
ing factor during the latter part of the growing season.

Phyllodoce glanduliflora is the ﬁajor plant in the community.
Ehmefrum nigrum may also be abundant.. Important lichens, which were
rare in the previous community, are Thamnolia vermicularis, Cetraria

isiandica and Cladonia mitis.
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5) Saxifraga tolmici community.

The alpine Saxifraga community is alwmost identical to the

Saxifraga community in the Subalpine Zone. 7The aspect, however, is

completely opposite with the alpine community occurring only on southerly

‘slopes.

The only frequent plants, of low cover value, are Saxifraga
tolmiel and Luzula wahlerbergii. Small patches of the moss, Gymnomitrium

varians, occur sporadically ia the stand.

Fauna

i
Deer sign, although not abundant, was noted throughout the

.area. . The goat sign appeared to be old indicatihg 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 nct appear to be as abundant as in other

subalpine-alpine areas of the North Cascades.



3. The Sahale Mountain Arca. ’ .

Degcription of the Arca

The Subalpine and Alpine Zones of the Sahale Mountain areca
occur in portions of : T 35 N, R 13 E; and T 35 N, R 14 E (Figure 20).
The area extends from east of Cascade Pass north to the upper slopes
of Sahale Mountain. |

The subalpine and alpine vegetation occurson a wide, gentle
ridge that extends for about two milés south from Sahale Mountain.

The entire zrea encompasses about 400 acres.

Vegetation

“General description

The plant cowmunities of the Sahale Mountain area are rcpresen-
tative of thoée described for the Subalpine and Alpine Zones of the
western North Cascades‘by Douglas (1969a, 1570). Most of the major
subalpine communities oécur'in thé area. The alpine communities, while

of low diveorsity, cover an extensive area.

Plant communities

A, Subalpine Zone

‘1) Luetkea pectinata community.

On meist, northerly or edsterly sites the Luetkea community is
encountered. 'Thecse communities are limited in size and occur infre-

quently throughout the area.

The dJominant species is Luetkea pectinata (Table 40). Of its

“many associates Carex nigricans, Deschampsia atropurpurca, and Hieracium

gractle are the most common.
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Topgraphy map of the Suhale lountain area.

Figure 20.
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TABLE 40. Relative abundance of important species'in the subalpine plant com-
munities of the Sahale Mountain area.d

- g
&
B
© 'S -
£, < i3
3 8] Q S
+ * i &
g w S 45
D O _v-‘-': Q
S i o o =
E I TR SR
A
Commuatt ¢ 8§58 3 3
ommunity .;ﬁ S Z | = o
- ~ Y S 3
q ¥ & = =
Species
Carex nigricans _ m t - - -
Luetkea pectinata ‘ M m m m -
Deschampstia atropurpurea : m - - - -
Hieraciwm gracile ' m . - - -
Phyllodoce ermpetriformis : - M - - _
Cassiope mertensiana : - M - m -
Vacciniwn deliceiosum t M m' m -
Vaceinium membranaceum ‘ - - M -
Rhododerndron albiflorum ; » - - m o
Sorbus sitchensis var. grayi - - - m -
' : 5 e i
Tsuga mertensiana : : - - M m -
Abies amabilis : - - M - -
Valeriana sitchensic - - t - M
Veratrun virides ' A = o ¥ v = M
Carex spectabilis S t t & - m
Lupinus latifolius
ver. subalpinus | A .- - . - - m
Polygonwn bistortoides - t - -
Arnzeca latijolia - t - - n

_aM indicates a spccies is a major component; m iandicates a species oi minor
or secondary importance; and t (trace) indicates a2 species is infrequent or

rare.
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2) Phyliodoce émpctfifﬁnnis—Cassiopc mertensiana community.

This is the most widespread community in the Subalpine Zone of
tﬁe area. It is'found on most of the well drained upper slopes and
ridges.

P%yllodoce emretriformis, Cassiope mertemsiana and Vaceiniwn
deliciosum are all major components of the coﬁmunity. Of lesser impor-
tance is Luetkea pectinata.

3) Tsuga mertensiéua—Abies amabilis community.

These tree clumps are a consbicuouS'feature‘of the area. They
occur on many of the convex slopes and ridges at lower elevations. .

Tsuga meri.ensianc and Abiles amabilis are the sole dominants in
.the overstory. Important species bencéath the tree canopy are Luetkea
pectinata, Fhyllodoce empetriformis, Vacciniwn delictoswn and V.
membrarnaceum.

4) Vaceiniim mgmbranaceum-Rhododendroﬁ albiflorum coémunity.

The Vaccinium-Rhodedendron community is common on the periphéry
of mauny-of the Tsuga-Abies stands. These units occur mainly on the
sottherly siopes cf thé area. -

‘ Vaceiniwm membranacewn is the deminant species while Rhododendron
albiflorum and Sorbus sitchensis var. grayi are frequeant but of lower
cover. Impertant lower shruts and herbé are Luetkeu pectinata, Phyllo-
doce empetriformis, Cassiope mertensiana and Vaceiniwm delictosim.

5) Vecleriana sitchensis-Verotrun virides'comﬁunity.

This lush herbaceous community occurs on the southerl& slopes
of the arca at lower clevations. . These extensive stands are maintained

by continuous snow creep on the steep colluvial slopes.
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The major species in the community zre Valeriana sitchencis

and Veratrwn virides. Carex spectabilis, Lupinus latifolius var.

[
i

subalpinus, Polygownum bistortoides and Arnica latifelia 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 AbZes lastocarpa (Table 41): Tsuéd
mertensiana and Pinus’albicaulis are infrequent in the stands. The

relatively sparse understory is dominated by Vaceiniwn deliciosum,

C/vnna'/\-.-an 1At aan ma rran CINEE. (o oy SIS [y IPRGS SR L
QEoLope mervensidna ana Liiyeeoaoce el

petrefornis.
2) Cassiope mertensiana-Vaceinium deliciosum-Phullococe glanduliflora
comnunity.

As in other alpine arecas of the western Ncrth Cascades the

heath communities of the area are ex{remely variable. 'This vegetation

unit covers extensive areas on the upper slope; of thz mountain.

- The largest stand examinéd was deminated by Cassiépe meriensiana,
Vaccinium deliciosum and Plyllodoce gZanduZionra. Cther important
épccies in this diverse community are Carex spectabilis, C. nigricans,
Sibbaldia procumbens, Hieraniwm gracile, Polygornum bistortoides and

Deschampsia atropvrpurea. 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.? :

3
4
S,
™~
G,
.f\.
3
S
3 %
£ RS &
Community N S "
ot ' S E9Q PN
S Te3 3
=~ v O3 % §
2o O &
w IR By
Q) N R WY Q3
A R R 53
< T Ay &5
Species
Abies lasiocarpa 3 M ' - =
Vaccinium deliciosum ' ' m M -
Phyllodoce empetriformis m - : -
Cassiope mertensiana . ‘m oM -
Luetkea pectinata . ' | SN R M s -
Phyllodoce glanduliflora : - M -
Carex spectabilis - m -
Carex nigricans - n -
Sibbaldia procumbens - n -
Hieracium gractile : - m -
Polygonum bistortoides ; - m -
Deschampsia atropurpurea 3= m -
’ .
Cetraria subalpina P - m -
Cladonia graciiis ) . L= m ‘-
- Empetrum nigrum v s . - M
Salix nivalis - - M
Erigeron aureus - - m

.

a, .. i i sy et '
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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3) BEwmpetrun nigrum-Salix nivalis coﬁmunity.

In the Alpine Zoné of the'Sahale Mountain area.the cffects of
downslope soil movcmeﬁt, a phcnomena‘lacking in othef-afeas examined
in the North Cascades National Park Complex, werc encountered. Nu&crous
turf-banked terraces, turf-banked lobes and stone-banked terraces -
(Benedict, 1970)‘0ccur at elevations above 6600 feet. These landforms
arc probably similar to those in the Rocky Mountains where they were
found to be caused by both frost creecp and solifluction acting together
(Benedict, 1970). Other frost phenomena such as frost boils and stone
ngts are also found in the Sahale Mountaiﬁ area.

Oné of the communities examined (Table 41) consisted of shallew
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 be due to the high recreation use of the area. Marmot and

pica are commcn 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 communitics

would have required a much greater length of time. In evaluating these

areas it scecems more appropriate to treat each community type separately

rather than make repectitious comparisons for each of the areas. This

approach will illustrate the complexities and difficulties encountered

when attempting to make comparisons betwecen entire ecosystems.

Tsuga heterophylla communities.

All drainages examined, with the exception of Luna Creek,

“McMillan Creek, and the North Fork of the Nooksackh River, lLave 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 slcpes 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 Chiliiwack River drainages.
These stands‘are less extensive and smgllest. with smaller {and probably"'
younger) individual‘épecimens, in the Baker River valley. The largest
continu;us 2. pZicata cohmunities‘arc those in Lhe lower valley of the
Chilliwack River. The Big Beaver drainage, hﬁs a2 slightly greater
acreage of 7. pZicgta stands than either the Chilliwack River or Little
Beaver Crcek‘drainages. Individual specimens reach a large éize in all

of the latter threc valleys.
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Pscudotsuga menziesii communities.

The‘dnly valles'survcyca that didynoé contain appreciable
stands dominated by.Péeudotsuga were the Luna Creck 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
1owgr to middle slopes. The greatest range of size and age classes '
occurs in the'StetaLtle Creek drainage where fire has created a distinct
community mosaic. Pinus contorta is oftea an important assogiate of
Pseudotguga menziesii on the drier slopes in‘the latter area. In the

Little Beaver Creek, Big Beaver Creek, and Chilliwack River valleys
extensive séands of mature P. menzigsii are found. Individual specimens
reach a large size in.all three drainages. In mosé of the drainages

of the western North Cascades Tsuga heterophylla is the majof climax
species. In the lqwér‘reaches of the Little.Beaver and Big Beaver,
however, Pseudotsuga menziesii is both the pioneer and climax species.

This communityvtype is best illustrated in the Little Beaver Creek

valley.

Deciduous communitiecs.

Except for the avalanche communities found in all of the wvalleys
studied, the only otlhier significant stands dominated by deciduous species
(i.e., Acer macrophyllum, Alrus rubya and PopuZus trichoerrna) are
located in the Baker River drainage. Thece bottomlend and lower slope
communities represent various stages of. both primary and secondary

.succession.
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Subalpine plant communities.

In the North Cascades National Park Complex subalpine vegetation,
although often fragmcntary, is a conSpiéuous fcatﬁre'on the landscape.
The three arcas studicd during this survey, as well as a fourth (the
upper easterly slopes of Stetattle Creeck - Elephant Butte to Sourdough

Mountain) for which previous information is available, are all extensive

. and includc representative subalpine plant communities. The impact of

recreational use is probably the Qﬁly 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 ﬁedfacé Hountain,”the southern half bflthé Copper Mogntain an@ the
Sourdough Mountain a;éas receive light to moderate use. The northern
half of the Copper Mountain and the northern-most slopes of the Stetattie

Creek (Elephant Butte) sreas are practically undisturbed and rarely

visited by man.

Alpiue plant communities.

With tﬁe excgpfion of the Copper Mountain area, all fhe areas
(Redface Méuntain, Sehale Mounfain, and Sourdough Mountain-Elephant
Rutte) examined h;ve extensive alpine vegetation. Recreation use
ranges from very low KRedface Mountain and Sourdough—Elcphant Butte
arcas) to moderate (Sahale Mcuntain). Recreationalists have caused
little damage in tle Sahgle Mountain area, however, restricting their
fravel te the main trail that passes through the area.

Another feature of noteable interest in the Sahale Mountain

area is the alpine landforms due to downslope soil movement: This

| '
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phenomena is not evident in other alpine arcas of the North Cascades

National Park Complex.

Priwary succession communities.

Although primary succession is encountered to some extent in
all of the valleys studied it isvduelmainly to fluvial}or colluvial
processes. In the ﬁorth Fork of‘the Nooksack River drainage glacial
processes during recent years provide %n excellent opportunity to
study development of the climax ecosystem from an originally unvegetated
surface; Five exténsive 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 Casgade Cre;t. _If is extremely unusual,
“hovever, for these communities ﬁo consist of lower elevatiﬁn forest
: types. In the North Cascades this_pheﬁomena occurs in three ralleys,
all of yhich have east-west flowing drainages that cross;the boundary
or tiansition from the moist westside enviromment to the drier eastside
environment. The two drainages surveyed (Big Beaver and Little Beaver
Creeks) exhibit vegetation that ranges from the typical westside Abies
aniabilie and Tsuga heferbphylla cliﬁax forest typcé to the typical .
eastside Pseudotsuga menziesii -climax forest type. 'Progress" 'in the
" third valley, the Skagit.River vailey, has created highways, power

lines, and a serics of dams thus obliterating most of the natural

vegetation of the lower élevation transition arca.
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Aquafic or semi-aquatic communities.

Agquatic or semi-aquatic comuunities occur in most of the drain-
ages surveyed. In the Baker River valley these commuﬁities occur on
the periphery of lafge open bodies of water resulting from beaver dam
construction. In the Little Bcavgr Creek, Big Beaver Creek, and
Chilliwack River drainages Sphagﬁum-ﬂarex coﬁmunities arc encroaching
on, or have eliminated, the open water on the ponds or small lakes.
These Sphagnﬁm-Carex communities are best illustrated in the Big Beaver
Creek valley where an excellent range of successionél stages are
represented.

In addition to the numerous lower eie&ation bogs and pends,
small cirque lakes occur at higher elevations in every area examined,

with the exception of McMillan Creek.
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