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A PRELIMINARY ECOLOGICAL SURVEY OF BIG BEAVER VALLEY,

NORTH CASCADES HATIONAL PARK COMPLEX

I. Purposes and limitations of survey

In the early summer of 1969 the writers offered their services to
Roger J. Contor, then superintendent, for the conduct of any needed
studies of a bilcological nature in the Horth Cascades National Park
complex of the state of Washington. Mr. Contor expressed a velief that
the most critical need was for a complete ecosystem survey of the valley
of Big Beaver Creek, since the lower portion of this valley was
threatened with inundation by Seattle City Light's proposed High Ross
Dan.,

In July and August of 1969 the writers spent 15 days in the valley,
examining only that portion below 1725 feet elevation, the proposed new
water level., In June, July, and August of 13870, 20 more days were spent
in the valley, and the entire dralnage, from Beaver Pass Lo Ross lake,
was examined,

The following report makes no pretense Lo beling the complete
ecosysten survey desirad by Superintepdent Contor. Het only 4o the
writers lack compelence in several of the disciplines required for such
a survey, but time and manpower have also been insuiflcient, The report
does contaln a fairly complete descripiion of the vascular plant
commnities in Big Beaver Yalley, together with listings of the mammals
found, the avifauna, and the lower vertebrates, An effort is made to
deseribe the interrvelations of the favnal populations with the complex
plant communities. However, still needed for an adequate understanding

-

of the eceology of Blg Deaver Valley are studies of the poll bypes,



including the bogs, studies of the very rich thallophytic and bryophytie
floras, studies of the micrelauna and macrofsuna, and much more complete
work with the vertebrates. It is the hope of the writers that their
efforts will serve ito stimulate the interest of workers in these

disciplines in this threatened area.

II. Physical Characteristics of Siudy Area

Big Beaver Creek is one of the major tribulesries of the upper Skagit
River. It has its origin in See., 16, R. 12E, T, 38N, below Eeaver Pass
and empties into Ross Lake in Sec. 14, R. 138, T, 33N. The valley 1is 12
miles in lepsth and varies in elevatlion from about 3500 feet at the
headwaters to 1602.5 feel at full reservoir level of Ross Lake, Approxi-
mately 6 miles of the lower valley is in the Ross Lake Hational Recreation
Area, the upper porticn lying in the Horth Cascades Hailonal Park., Two
main tributaries, Lupa and McMillan Creseks, drain the northeast slopes of
the southern Plcket Bange and provide the major portion of the run-off
carried by the stream. A swaller iributary, Thirtyninemile Creek, drains
the southern slopes of Mt. Prophet and flows inte the rorth side of Big
Beaver Creek 4 miles up-valley. Awnother small tributary, Pilerce Cresk,
erters Big Beaver Creck near its conflluence with the flocded Skaglt
YValley, although at high water level, it flows directly into the reservolr.

Geology

Althoupn the writers were unable to find in the lliterature a
detalled gedlogical description of Big Beaver Valley, it is possible to
interpret the history of the valley from the writings of Misch {1952, 1986)
and others who have studied the formation of the Horth Cascades. Alwmost
the entire length of the valley lies in the Skagil Goelss, a Pre-Upper

Jurassic rock metamorphosed from sedlments deposited ia an anclent



geosyncline in presumed Paleozoic time, At the extreme upper end of the
valley, for a sort distance, the stream has cut through the Tertiary
granite of the Chilliwack Composite Batholith. Within the Skagit Gnelss
are numerous small granitic intrusive bodies, and one of thesze, located
at the pregent mouth of Blg Beaver Creek, has markedly influsnced the
present topography of the valley.

When the upliit of the Cascade Range began, early in the Pliccene, the
elevation of the highest peaks was between 3-4,000 feetl above sea level
(Mackin and Cary, 1965). The rate of uplift has exceeded the rate of
erosion, resulting in the present heighis of 8-9,000 feet. At the end of
the Pliocene, the stream occupled its present valley, but the topography
was vastly different. Landforms were roupded and rolling, resembling
those of the Appalachians. The subsequent modeling of the wvalley and the
surrounding peaks has been almost entirely the result of the Pleistocene

glaciation,

Plgure 1, Hypothetical view of Big Beaver Valley at end of Pliocens,
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Pigure 2. Hypothetical view of Blg Beaver Valley during Plelsgloecene glsciation,

During the recurring major perieds of glaciation, the interior poriions
of the Picket Range were s0 deeply covered with ice that only the highest peaks
and ridges stood out above an ice mass that flowed east and west from the
divide areas (Mackin and Cary, 1965). From the upper eund of Biz Beaver
Valley there was apparently a continuous ice mass extending to Little Beaver
Valley, with narrow rivers of ice extending down both valleys to join the
Skagit River glacier {Tzbor and Crowder, 1983),

The grinding action of the moving ice deepebed the valley and gave
it its pressent classical U-shape. However, because ¢f the re-istant granitic
intrusion at the valley mouth, the iﬁe was never able to cut down 10 the
level of the Skagit., As a result, when ihe glacler retreated, Blg Beaver
remained as a hanging valley almost 300 feet ghove the fleor of the Skagit.
Its stream descended in a series of speetscular falls end cageades until
the constructlion of Ross Dam drowned the falls snd brought the reservoir

level to the valley mouth.

Physlography

Behind the granite barrier ab its mouth, the flcor of Big Beaver

Valley widens out to about 2/3 mile ab its widest point., The walls arve
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Figure 3. MWouth of Big Beaver Creek, Figure 4, Pig Beaver Creek
head of drowned falls. gntering bay.

extremely steep, with vertical rock faces on the south side., The valley
is floored with variocus alluvial materials: peats, silt, sand, gravel, and
glacial deposits. Large erratic boulders, some exeeeding 700 cubie feet
in volume, are found al the confluence of one of the steep side vallays
3 miles up-stream. AL the foot of the cliffs are many extensive talus
slopes mccumulated since the retreat of the valley glacler. PBecause of the
steep valley walls, 1llttle snow sccumilates, and there are no year-round
side streams in the lover valley,

Big Beaver Valley, in its lower L miles, is very {lat, and the
stream sweeps through 1t in wide meanders. Arparently, at the epd of

£

the last glaclal ers, the flcor of the lower valley had baen seoured out
22 2



Figure 5. Big Beaver Valley from Ross lLake

Figure 6. View of Big
Beaver Valley from

north wall



to & lower level than the granite sill, and with the retreat of the ice,
a large lake formed behind this barrier. There ore now six permanent
bodies of water in this portion of the valley, tive of them lLying on the
south side of the stream. They would appear to be residuals of the large

post-glacial lake, now Iilled with decaying vegetation and gradually belng

Figare 7. View of wvaliey from Pumpkin Mountain



reduced in size by the encroachment of the zedges on their borders. It
would appear to the writers that they are replenished at pericds of high
water by Big Beaver Creck, although their surface may lle below the level
of the water table, seepage helping to keep them filled. They appear
connected by water channels, butl all were quite stagpant during the summer
menths of the investigation. They may possibly also receive supplies of
fresh melt-water trickling beneath the talus slopes at the foot of the
soutn valley wall.

There are two other unusual bodies of water in the lower valley., Two
miles above the largest of the six lower ponds 1s a sphagmum peat bog with
aveas of open water. Unlike the lower ponds, this one has a consiant
supply of fresh water provided by a small siream entering from the north,
The level of the pond is waintained by beaver dams, and the water level
sppears Lo b in excess of six feet, A populaticn of sphagnum moss has
formed floating mais extending well out into the pond,

One-fourth mile east of the Teomile ghelier theres is a very large
beaver pond of approximately {ive acres in exient., The beaver here have
dammed a side channel of Big Beaver Creesk, and the pond has the same
turquoise color as the waters of the stream. This Impoundment seems Lo
be of fairly recent origin, nol appearing on the 1958 U, 8, Forest Service
asrial phoiographs of the valley. It will be descrived more fully in the
sectlion of this repori covering the activity of ihe beaver in the valley,
For convenience, all the bodies of water in the lower valley have besen
assigned pumbers’on the map in Figure 8,

Because of the steeper topography of the upper walley, there has been
less opportunity for the formation of bodles of water. The writers examined
on2 small beaver pond and goe very small sphegaun bog. Thore Are probably
other beaver pomds near the eonflusoce wibth MeoMillan Creck--the terraln s

such as Lo preciude the existence of glacially crealted ponds.
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Big Beaver Creek is a deeyp, powerful stream carrying a large volume
of glacial melt water during the summer months., It cannot be waded at any
point in the lower valley, although there are a few log jams which permit
its crossing. Its drop is 20 feet per valley mile in the lower portion—
beecause of its meanders, about 18 feel per mile of river, Above the 1725
foot level the valley becomes steeper and narrower. Instead of the broad,
flat floor, cne finds the valley walls slopling down to the stream and the
stream ltsell often {lowing in a deep s5lot. The rate of stream fall in

this portion of the valley is approximately 150 feei per mile,

Bisturbed Areas

Big Beaver Valley has so far been but lightly marked by the activities
of man, The trail from Bess Dem enters the valley at the falls of Plerce
Creek, crosses Blg Beaver Cresk on a footbridge near its mouth, and parallels
the north bank to the headwaters below Beaver Pass. An old U, 5. Geologiecal
Survey spow survey cablin and & gaging station are locsted lmmediately velow
the fooilbridge, and there is a cable crossing above the bridge. On the
voint north of the bay st the stream mouth is a floaiing boat dock and a
wall-developed Park Service campground with seven caspsites and two pit
toilets. 0Old maps show the MeMillan ranch located south of the stream sbout
a mile above the existing mouth, 'The writers were unable to find any
trace of structures, although the old irail leading from the lakeshore may
5%ill be followed through the forest with scome diffliecuwity.

In the upper valley, the only developments other then the trail are
two U, 8. G. 8. snow survey cablinz at Tenmile and above the comfluence
wlth MceMillan Creek and shelters at Tenmile and jJust below Beaver Pass,

The Hational Park Servies, tbyough the issuance of fire permits, has been

able Lo localize comping at the casmpground and the two shelters. The narks
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of old improvised campsites along the trail are rapidly disappearing
under the lush growth of the forest floor,

The great Skagit fire of 1826 had its origlin several miles up the
Big Beaver Valley. It buraed intermitiently downstream and then travelled
up the Skagit valley all the way to the Canadizn border. The primitive
fire fighting methods of the day and the lack of access did not permit its
control, and the fire was allowed to burn unhindered until extinguished by
the autumn rains. The {ire has
had profound effects on the plant
communities of the valley, and
interesting conirasis are afforded
vetween the areas of old-growth
forest and those areas opened by

the fire.

Figure 9. Reliet Douglas-fir,

Fire sears from 1926 Skagit fire.

TJiI. Plant Compunities and Their Relation to the Envirooment

Yeologleal Claszsification

Blg Beaver Valley, like the other lowlasnd valleys of the woshern

slope of the Horth Cascades, lies in the MHumld Tronsition 1life zone (Merrviam,
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18943 Piper, 190¢). This zonal classification, based on altitudinal belts,
has proven to be difficull to apply to this couplex and highly dissected
region, and later workers have developed zonal classifications more closely
related to vegetative characteristics. Franklin and Dyrness (1962) place
the area in a Northern Cascades Province, and most of the valley would Fit

in the Tsuga heterophylla Zone deseribed by these authors., At the extreme

upper end it grades Into their Abies amabllis Zone, or the Canadian Zone of

earlier writers. In an earlisr work, Franklin (1965) divided the North
Cascades complex into two different ecoleogical provinees: the ML, Baker
Province weslt of the Cascade crest and the Wenwtchee Province east of the
crest. Big Beaver Valley would be a part of the Mi. Baker Province, but
in its lower reaches il has many of the vegetative characteristics of the
Wenatchee Province, Before its flecding, the valley of the upper Skagit
supported an interesting blend of the floras of the wet wesiern slopes and
the dry eastern slopes of the Cascades (Douglas, 1970), and some of these

fioral features are siill to be found in lower Big Beaver Valley.

g&imate

The climate of the valley may be described as wet, nild, and maritiwe,
Annual precipitation varies from less than L0 inches at the lakeshore to
more than 70 inches at Beaver Pass, and most of this cccurs in the winter
months. The summer months are generally dry and warm, snd 1n the unvsually
warm summer of 1970, frequent dally maximums in sxcess of 900 f. were noted.
Hean daily minimums for the coldest month, Joanuary, at the nearest weather
station ai Diablo Dam are 25.50 f., spd it may be prasumed that winters sre

generally equable in Big Beaver VYalley.
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Hydric Habitats of Stream, Ponds, and Bogs

The banks of Blg Beaver Creek provide several miles of hydric habitat,
reflected in the dense and tangled border of trees and shrubs overhanging
the stream. Deminant trees are red alder, Alnus rubra, black cottonwood,

Populus tricheocearpa, and western redcedar, Thuja plicata. Principal shrubs

are Acer circinatum, Cornus stolonifera, Lonicera involucrata, Salix

lasiandra, and Sambucus racemoss. Olher common shrubs are Corylus cornuta,

Oplopanax horridum, Physccarpus capiiatus, Rhammus purshiana, Rosa nutkana,

Rubus spectabllis, and Viburnwe edule. This i1s a difficult habitat to

investigate, particularly in the
lower valley, wnere the stream-side
thicket constitutes an almost
impenetrable barrier up to 100

yards in depth.

Figure 10. BSitream-side vegetation

along Big Peaver Creek.

AL various intervals along the stream, usually at sharp bends, there
are bars of sand or gravel., These bars, generally of only a few fesi in

widtl, bul oceasicnally up to 2b feelt wide, appesr Lo be {locded most years
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during spring run-off, However, because they are nol shaded by the dense
stream-side thickeis, they support an uvnusually rich population of herbs,.
Many of the most colorful flowering plants of the valley were found in

this faverable habitat.

Figure 1l. Mimulus lewlell, Monkeyflower,

The following herbs were collected from s number of these bars,
particularly from the very large bar below the confluence of Thirtyninemile

Creek: Anaphalis margaritaces, Arabls hirsuta var. glesbrata, Artemisia

michauxisna, Aster campeasiris, A. medestus, Athyriwe filix-femina, Barbarea

ortnoceras, Campsoula rotundlifells, Cerastium arvence, Collinsia parviflora,

Collomia hetercophylla, Epilobium alpinum, B. angustifolium, E. glaberrimum,

ol

B. latifolium, Bguisetum arvense, £, hymale var., alfine, Galium triflorum,

Geum macrophyllum, Glyceria elate, Gotlyvera oblonzifolia, Habenaria dilata

var. leucostachys, Lilium columbienum, Menths arvensls, Mimulus lewlsli,

¥ootia porvifolia, M, sibirica, Osmoriiza chilensls, Phacelia heterophylla,

Polygonum sinimum, Banunculus macounii, Sedun lanceolatun, Tofleldis

giubinosa var. brevisiyla, and Thallelrun occidentale,
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The ponds in the lower valley are conspicuous Features of the
landscape, particularly from moderate elevations on the valley walls,
Wolecott (1965) lists three of them and estimates their acreages as 15.0,
4.0, and 3.0, The other three ponds are much smaller, with estimated
acreages of 1.0, 1.5, and 1.5. The writers were able to appreach close to
the shores of the five smaller ponds, but because of the depihs of water
and mud at the marshy borders, were unable Lo make extensive plant
collections. Future investigators of these ponds would find a small
pacumatic raft a valuable means of studying them. The use of & peat
coring tool would alse add materisally to knowledge of the history of the
ponds and the nature of the plant communities that have shaped them.
Corings in other peat areas of the state have disclosed a pusicite layer
attributed to the Mt, Mazama eruption of 6800 years ago. (Fryxell, 1965).
Finding such a layer here and measuring its depth from the surface would
tell us ruch about the development of the area,

In the absence of such detailed investigations and depending on
observations only, a few generalizations may be made. In the summer
wonths the smaller ponds are completely covered with floating leaved

specles, two of which were ldentified as Nuphar polysepala and Potamogeton

natans, This would indlcate thelr depihs 1o be less than that of the

large pond (number & on the map in Figure 8), which has open water save
at the margins. All the ponds are surrounded by a girdle of Bguisetlum
£pp., Which occupy the shallower depths, and beyond this marginal vorder,
varicus Cyperacese extesnd on to dry ground, The varicus sedges and rushes
appear to be bulldipng up sccumulations of decomposed organic matter and
are gradually reducing both the depth and area of the ponds.

It is probacle thal the areas surrcunding these ponds should be
clussified as "morsh" rather than es "peat bog"., Dansersou and Segedas-

Viannn (19527 distinguish belween these two ecosystems on the baslis of the
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presence in the bog and gbsence in the marsh of floating mats of vegetabion
and mosses,., HNeither one of these features was noted by the writers, It may
be that the washing in of mineral matier by the stresm, together with ithe
extensive digintegration and decay of the boltom-rooting plants, is
contributing to the formation of wmuck rather than peat (Rigg, 1958).

In edditicn to the plants noted above, the following were collected

from the marshy borders of the ponds: Cornus stolonifera, Dulichium

arundinaceum, Habenaria dilatata var, lesucostschys,Mimulus moschatus,

Ssnmuisorba sitchensls, Splraeca douglasii var, menziesil, Veronieca

americana.

In the writers' opinion, ope of the most interesting areas in the
valley frem a floristic viewpoint is the sphagnum bog in Sec, b, R. 135,
T. 334, approximately 1/4 mile east of Thirtyminemile Creek (number 7 on
the map in Figure 3). Sphagnum bogs were once numerous in lowland areas
of the Puget Sound physiographic province, but they are relatively
uncommon in the Cascades (Rigg, 1917, 1522a, 19228%, 1922c, 192%, 1938).
Almost all of the sphagoum bogs studied by Rigg during his lifelong work
with this ecosystem have gince been severely disturved by man, and many
have been ccmpletely destroyed by mining for peat or by being drained and
filled to support construction, Because this bog in Blg Beaver Valley
has been completely untouched by men, it bas a valuable potential for
ragearch,

Ageln, it will be necessary Lo take corings in thils bog for a
complete understanding of its history., As in the case of tihe post-glacial
ponds described sbove, only general observations can be wade at this time,
It is probable that a depressicn or poorly draiped flabt existed here
hefore the beaver dams were builht. Generally such a depression in an area

like this would be the work of water or ice, with the work of the beaver
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as a secondary agent (Rigg, 1958)., That the dams of the beaver have extended
the area of the bog is evidenced by the ring of standing, water~killed

western redeedars.

Figure 12. View down-valley from sphagnus bog.

Filgure 13, Sphagmus bog.
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The writers would consider this bog to be in the earlier stages of
its development. OSuoch stages are characterized by a mixture of swamp and

bog species such as Drosera rotundifolia, Lysichitum americanum, Menyanthes

trifeliata, Potentilla palustris, various orehids, rushes, and spedges., Only

in dater stages do the ericacecus bog plants such as Kalmia polifolia, Tedum

groenlandicum, and Vaceinium oxycoccus become sbundant (Rigg, 1925, 1958).

There is still a considerable amount of deep open water, and scme of the
sphagoum mats in the center appear Lo be detached.

The floating =mais on sphagnum bogs are enlarged by the activity of
several species which grow forward into the water at the margin of the mat.

Fitzgerald (1966) found the weody bog plants, Kalmia polifolia and Ledum

groenlandicum, to be the ploneer species in her study of King's Lake Bog.

Rigg (1925) found Menyanthes trifoliata functioning as & pioneer plant

forming the floating mat on which the bog association advances., This latter

specles, as well as Potentilla palustiris, appear to be the chief fleating

specles advoncing the growith of the mats on Big Beaver Bog. HNone of the

three ericaceous bog plants so common in lowland sphagnum bogs were noted

here. The only Ericaceae seen were Menziesil ferruginea and Vaccinium

The charming lnsectivorous sundews, Drosera rotundifolia, sasre

consldered the indiecator plants for living sphagnum bogs for the entire
Horthwest region (Rigg, 1925), although they are not always found in such
abundance as in Big Beaver Bog. Here they are so numercous as to give a
reddish cast to the surface of the sphagnum wats. These plents are seldom
found growing outside of bogs, and with the rapid dissppearance of this
ecosyshem, they are certainly deserving of 2 nigh order of protection,

Growing in the sphagoum mats along with the sundews are slso nuwserous tall

orenlds, Hubenaria dllatata vor. dilatata, H. dilataia var, leucostachys
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and . hyperborea all being noted,

Figure 14. Drosera rotundifolia, the Sundew

Figure 15. Habenaria dilatata

var. leucostachys,

Bog orchid



Between fhe bog and the upland areas is & marshy area which may
correspond to the "marginal ditch” described by other workers with this
ecosystem, Turesson (1918) considered this marginal ditch to be caused
by the shade from trees apd fallen leaves, both of which tend to suppress

the light-loving spbagnum. Lysichitum americanum, common in this marshy

section, was considered by Turesson to be a relict from the swamp {lora
and not related to the group of plants which in more recent times have
succesded in entering the bog by reascon of partial draipage. In older
bogs the skunk cabbage tends to grow in deep pits in the sphagnum, although
still rooted in the boticm. Such a havit of growih was not noted in Big
Beaver Bog.

The following plants were collected from the floating mats, asterisks

indicating those species found nowhere else in the valley: Angeliea arguls,

Carex spp., Prosera rotundifolia*, Dulichiwm arundinaceum, EBqulsetum

arvense, E. hyemale var, affine, Eriophorum polystachion®, Habeparia dilatata

var. dilstate, H. dilstata var. leucosiachys, H. hyperborea®*, Lycopus

uniflorus*, Lysichitum americanum, Menyanthes trifoliata*, Potentilla palustris®,

Rhynchospora aliba¥®, Scheuchzeria palustris var., smericana*, OScirpus

microcarpus, Tofleldia glutinosa var. brevistyla, Trientalis arctica®*,

Cn firmer sites the following were collected or noted: Alnus rubra,

Athyrium filix-Temina, Cornus stolonifera, Epilobium watsonii var.

cceldentale, Geum pacrophyllum, Mepgiesia ferruginea, Salix scouleriana,

Vaceinium ovalifolium.

There are large unforested areas 4t various locations on the flat
valley floor. The six lower ponds, pariicularly, are surrounded by these
open areas which, from a distance, glve Lhe appearance of meadow. Closer

from the open water of the ponds. The willows, Salix lasiandra,
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5. scouleriana, and 8. sitchensis, preferred food plants of the beavers,

have been kept at a4 low height by these animals. Besldes the willows apd

sedges, the next most commen member of this community is Epirasa douglasii

var., menziesii which combines with the willows to form dense tangles.
Throughout the open valley bottom are islands of large western redcedar
and occasional patches of black cottenwcod. Additional plants to the

above collected or noted in this communitiy were:!: Angelica arguta, Aster

modestus, Fpilobium walsonll var. occidentalis, Geum macrophyllum, Menthe

arvensis, Polygonum phytolzecaefoiiam, Scilrpus microcarpus, Urtica dioica

var. graclllis, and various Cyperacezs and Gramineae,

Figure 16. Carex-Salix flats in bottom of Big Beaver Valley
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Another hydric habitat of limited extent occurs aloug the banks of
Pierce Creek, the steep mountain stream that enters the lake at the mouth
of Big Beaver Valley. The coollng spray from the falls and cascades
maintains a microclimate very different from any other in the valley, and
plants were collected here that occurred at no cother site examined., Some
of these plants are more usually found at much higher elevations. The
follovwing species were collected or noted, those marked with an asterisk

being unique to this habitat within the valley: Aluus sinvata, Athyrium

distentifoliua®*, Berberis nervosa, Blechnum svnicant, Cornus canadensis,

Cystopteris fragilis*, Epilobium alpinum var. lactiflorum®, Gymnocarpium

dryvopteris, lLupimus latifeolius, Menziesia ferruginea, Pachystima myrsinites,

Pinguicula vulgaris*, Pseudotsugad menzilesii, Pyrola asarifolias, Ribes

Jacustre, Remanzoffia sitchensis*, Rubus pedatus, R. spectabilis,

Saxifraga ferruginea var. macounli, S. punctata var, cascadensis®, Thuja

plicata, Tsuga heterophylla, Vaccinium ovalifoliwam.

Figure 18. Falls of Fierce Creek
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Forest Communities

Much of the interest of Big Beaver Valley to the ecologist derives
from its extremely varied forest communities. 7To walk the trail from
the lake shore Lo Beaver Pass is to enjoy a constantly changing floristic
scene as site characteristies grade {rom one to another or, as often,
shif't abruptly., The followling discussion will attempt to examine the
valley's forest floras along increasing moisture gradients from east to

west.

Lodgepole Pine Forest

The area lmmediately adjacent to Big Beaver Compground at the
lskeshore and extending a short distance up the lovwer slopes of Pumpkin

Mountain supporis an unusudal young stand of lodgepole pine, Plnus contorta.

This species, which also occurs at various other polnis along the shores of
Ross Iske, is not a commen tree of the Horihern Cascades Province. The
coastal variety, P. contorta var. coantorta, is abundant in the Puget Scund
area, but these trees in Big Beaver Valley appear fo bpe var. latifolia, the
interior form (Tackle, 1958). Stands of P, contorta are cowmon on the

eastern slopes of the Cascades and constitule a major seral species in

both the Pseudoisuge menzlesii Zone.and the Abies grandis Zone (Franklin
and Dyrness, 1969). However, these authors 1ist the species for the
western slope only on the ultrzmafile ocuterops of Twin Sisfters Mountain,
where Kruckeberp (1964, 1967) found the specles to be a characteristic

of the Twin Sisters dunite as well as of other serpeatine solls in the
Wenatehee Mountalne and the San Juan Islands. As none of the other planibs
consldered by Kruckeberg {o be serpentinpe indicators were found in this
stand, and the vegelation wag not typically stunted and sparse, some obher
reason than highly basic soll must be scught as the explapstion Tor the

presence of Y. contorta,
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Heusser {1965) considered that the vegetation immediately following
the withdrawal of the glaciers in the Pacifice Horthwest consisted of
lodgepole pine parkland. Culy as the climate became warmer in the
postglacial period did alders apd more tolerant coniferous trees like
the hemlocks displace the pine parklend. It is thus possible that ihese
lodgepole stands may be postglacial relicts. In any event, they constitute
still another example of the eastside flora mingling with the flora of the
wvel westslde,

Geperally P. contog&& stands in eastern Washinglion are gersl, following
fire, logging, or other disturbance (Franklin and Dyrness, 1869), and these
trees are no excepiion. Following the 1928 Skagit fire, the lodgepole
rine served as the ploneer species. The fire sppeared to have crowned in
this area, as there are no large relict Douglas-firs sitanding, although
pumercus prone logs remain. The largest lodgepole pine exapined with &
coring tool showed an age of 42 years and the largest Douglas-fir in the

stand 36, both havipg diameters of 12+ inches. The P. coatorta occours

only sparsely above 1720 feet on the slopes of Puapkin Mountain., Gail
and Long (1935) found the species largely limited to protected sites
because of 1ts shallower and less extensive rcoot system end the excessive
increase in its rate of transpiration when subjected to wind. These
characteristics could be responsible for the absence of lodgepole pine
from the higher and less protected slopes.

Although Howell (1931) found the species occurring in the eastern
Cascades mainly on wet flats and peooriy drained soll, P. contorta bas
wide edaphic adapiabllity and also prospers on well drained soil. This
arsa appears (o be the most xeric portion of the valley bottom, as
evidenced by the pumerous sclerophyllious plants fssociated wilh the pines.

The stand bhas pot sulfered I'rom excessive regeneratlon, gnd 1t 1s qulle
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open, with shrubs and herbs equally well spaced. A JO-meler quadralb

surveyed in a typical area showed 36 Pinus contorta up to 12" dbh, 3

Pseudotsugsa menzlesil, 1 Pinus monticels, and 3 Salis lasiandra. Plants

of the forest rloor were 300 Perberls pervosa, 200 Chimaphila umbellata,

200 Pachystima myrsinites, 30 Trientalia latifolia, and 12 Goodyera

oblongifolia,

Figure 19. Arctostaphyllos uva-ursi, Kinnikinick,under P, contoria |

seedling P. monticola,

BN

In other parts of this forest there are extensive mats of Arctostaphyllos

uva-ursi and Gaultherin ovatifcolila.  Cornus canadensis, also common in this

srea, bore ripened Irull several weeks before the plants of the same species
on shaded, more hydric sites had dropped itheir floral bracts. It is
interesting to note that this disturbed area in and aroupnd the Big Beaver
Campground and cn the lover slopes of Pumpkin Mountain supports & more
varied flors than the other less xeric areas Iin the valley. The greater
light and legcsened competiftion in this dry érea more than oulwelgh the

advantages of more adequats molsture and deeper s0ils 1n the areas of mature

forest.
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Figure 20. Gaultheria ovatifolia, Oregon Wintergreen, under P. conltorta

Figure 21. Cornus canadensis, Dunchberry, in fruit under P. contorta

Specles collected or noted in the P. contorta stends were: Ables smabilis,

A, grandis, Acer glabrum, Alnus rubra, A. sinuata, Betula papyrifera, Pinus

conbourta, P. mopticola, Populus trlchocarpa, Prunus emarginata, Pssudolsuga

menziesii, Sallx lasiandra, 9. pcoulerians, Thujs piilcaba, Tsups heterophylla,
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Shrubs and herbs: Acer circinatum, Achillea millefoliuwm, Amelanchier

alnifolis, Antennaria neglecta var, attenuata, Apocynum androssemifolium,

Arctostaphyllos uva-ursi, Zerberis aguifolium, B. nervosa, Ceanothus

sanguineus, €, velutinus, Chimaphlila menziesii, C. umbellata, Clintonia

uniflore, Collomia hetercophylla, Coraus canadensis, Corylus cormuta,

Cryotogramma crispa var. acrostichoides, Epilobium angustifolium, Fragaria

virginiana var. platypetain , Gaultheria ovatifolia, G. shallon, Cocdyera

oblongifolla, Heuchera micrantha var. diversifolla, Hieracium albiflorunm,

Holeodiecus discolor, Juniverus communis, Linnges borealils, Luilna hypoleuca,

Pachystima myrsipites, Penstemon serruiatus, Philadelohus lewisii, Polygonun

douglasii var. douglasii, P. douglasii var, latifolium, Pleridium aguilipun,

Pyrola asarifcolia, P. picta, P. secunda var. secunda, P, virens, Rosa
p ’ e ) ’

gymneccarpa, R, nutkana, Rubus parviflorus, R. ursinus, Shegherdis cansdensis,

Spiraea douglasil var. menziesli, Trientalis latifolia, Vaccinium

membranaceum, V. varvifolium,

Figure 22. Plants of the dry forest floor: Cornus canadensis,

Bunchberry; Linmmes bovroalis, Twinllower; Berberis




Mixed Forest South of Stream

At the lower end of Big Beaver Valley the stream apparently acted
as & barrier Lo the 1926 fire, and the forest south of the stream was
unaffected. Fast of the trail to Ross Dam the site is relatively dry, and
the forest is very open in appearspnce with an inconspicucus shrub story.
Corings of trees in the most xeric site near the lake shore indicate a
maximum age of 215 years. The forest in this area is 8 mixed stand of
western hemlock, Douglas-fir, and western redcedar, with isolated examples
of western white pine and Pacific silver fir. Regeneration largely consists
of the more tolerant hemlock. The forest floor is extemsively covered with
mosses in which grov numerous Orchidaceae and Ericaceae,

West of the trail the site is more mesic, with western redcedar as
the dominant species. This species appears to be succeeding Douglas-fir,
as there are numerous large specimens of the latter, undocubtedly relicts
of an earlier forest that followed a {ire of the distant past., The shiub
story is more extensive than that of the drier forest describved above but
still depauperate by comparison with the understory fousnd in the mature
western redcedar stands farther up the valley. This forest ends at the
talus slopes benmeath the vertical wall above Pond 1.

Species collected or noted in these stands south of the siream were:

Abies amabilis, Acer circipstum, Allotropa virgatsa, Antennaria neglecta

var. attenuata, Arctostephyllos uva-ursi, Asarum caudatum, Athyrium

filix-femina, Berberis nervosa, Cardamine pennsylvesnica, Chimsphila

menziesii, C, umbellata, Circaea aloips, Clintonia uniflora, Coralicrhiza

maculata, C, mertensiana, Cornus cansdensls, Disporum smithil, Epilobium

minutum, B, watsonil var. occidentale, Galium btriflorum, Gaultheria shallon,

Coodyera oblongifolia, Cymnocorplum dryopteris, Habenoria orbiculate,

Hypoplitys monotrepa, Livpaen boreslils, Listera cordsats, jlonlcera clllosa,
DD LLY P 4 ’ E
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Lycopcdium annotipum, Menziesil {erruginea, Montia sibirlea, Cplopapax

horridum, Osmorhiza chilensis, Pedicularis racemosa var. alba, Pinus

monticola, Polystichum munitws, Pseudolsuga menziesil, Preridium aguilinum,

terospora andromedea, Pyrola assrifolia var. asarifolis, P, asarifolia var,

purpurea, P. secunda var. secunda, P. dentata, P. picta, Rosa gymnocarpa,

Smilacina stellata, Symphoricarpus albus, Taxus brevifolia, Tiarella

unifoliata, Tsugs heterophyvlla, Thuja wnlicata, Trientalis latifelia,

Trillium ovatum, Vaceinium membranaceum, V., ovalifolium, V. parvifolium.

Figure 23. Allotrops virgata, Figure 24, Habenaria orblculata,

Bugarstick Green Rein Orchid
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Alder Forest

, CREK
West of the dry lodgepole pine forest at the present mver mouth

is a burned-over area in which, because of greater available moisture, red
alder, Alnus rubra, has been the pioneer species {Worthington, 1957). This
is a very dense alder forest with & few large relict Douglas~firs,

survivors of the 1928 fire. There is some regeneration of western redcedar,
but because of the dense canopy, none of the Douglas-fir. In the areasg

with higher water table Lysichitum americanum is common. This stand, part

of which could be classified as "alder swamp', extends for about one-quarter

mile along the trail.

Xeric Qutcercps and Talus Slopes

The very steep rock faces of the rorth valley walls and the talus
slopes have plant associations gquite different from those of other sites
in the valley. 8Soils here are shallov to nop-existent, many of the rock
cuterops being exposed or covered only with piloneer lichens and mosses.
There are many large Douglas-firs, all marked by fire., It is probable
that the 1926 fire, by destroying the lower story plant communities, allowed
the slowly bullt up solls o wash away and caused these outerops Lo become
st1ll more barren. The sites are now extremely xeric, and during the
swmmer months of the investigation, éhe moss covering was so parched as to

be britile and erumbling. Osultheria shallon, found by Douglas (1989} to

be the only constant shrub oz xerlc outcrops ia the Tsuga heterophbylla
Zone, was not presant here. This speclies occurs only &t the moulh of the
valley apnd apparenily bhas beesn usable to colonize this community.

The ground level plants of this assoclation are particularly
several belong foupd novhere elize in the vallsy., Tuo most

interesting

e

unusual {dnds were Borberils repens acd Calochorwvus Lolmiedl, both pilants of

the dry country east of the Cascades and pob previously reported from the
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park complex. The following species were collected or noted, asterisks
ladieating those plants nol seen elsevwhere in the valley: Acer mascrophyllum

{rabit as shrub), Agrostis scabra*, Allium cernuum*, Arctostaphyllos uva-ursi,

Arenaria macrophylle, Berberis resens*, Betula papyrifera (habit as shrub),

Calapagrostls rubescens*, Calochortus tolmiel®, Castillejs spp. {2)*,

Ccllomia heterophylla, Crypltogramma crispa, Epilobiur alpinum, Eriophyllum

lapatum, Fragaria virginiapns ar. platypetals , Fritillaria lanceolata*,

Habeparia gaccata, Heuchers micrantha var. diversifolia, Hieracium albiflorum,

H. scouleri¥, Holodiscus discolor, Lillum columbianum, Lopatium embliguum®,

Montia parvifolia, Penstewmon davidsonii var. menziesii*, Polystichum

lonchitis*, Prunella vulgaris, Pseudotsuga menziesii, Sedum lanceolatum,

S. oreganum¥*, Sorbus sitchensis, Spiraea betulifelie*, Symphoricarpos alvus,

Vaceinium parvifolivm, Zigadenus venenosus¥*,

Figure 2o. Moss covered rock outcrop on nporth valley wall

with Oryptograume crispa, Parsley Fern
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Mixed Forest

Froceeding westward up the valley from the last evidence of the
1926 fire, one encounters successive stands of western nemlock and Douglas-
fir, alternating with extensive stands of large western redcedar. Understory
species confirm the medalily or even dryness of the sites bearing the
western hemlock/Douglas-fir stands. Numerous ericaceous plants and some
Orchidaceae characteristic of dry forest sites were abundant here but were
generally lacking beneath the cedars. Planits collected or noted in this

mixed forest were: Acer circinatum, A. macrophylluwm, Actaea rubra,

Adenocaulon bicolor, Antenmaria neglecta var, howelii, Acuilegin formosa,

Arenaria macrophylla, Arnica latifolia, Campanuls rotundifolia, Ceanothus

sanguineus, Chimaphila umbelliata, Circaea alpina, Corallorhiza maculata,

C. mertensiana, Cornus canadensis, Disporum smithiil, Epilcbium walsonii var,

ceeldentale, Fragariavirpginiana var, platypetsls, Gaultiheris ovatifolia,

Goodyera oblongifolia, Hieracium alviflorum, Holodiscus discoler, Lilium

columbiasnum, Linnasa borealis, Lycopodium clavatum, L. complanatum, L, selago,

Menziesia ferruginea, Monotrova uniflora, Osmorhiza chilensis, Penstemon

gerrulatus, Fhacelia heteropnhylia, Pinus monticeola, Polystichum munitum,

Potentilla gmlandulosum, Pieroscora andromedea, Pyrola asarifolia, Rosa

cearpa, Hubus ldaeus, R. parviflorus, Rumex acetosella, Smilacina
g 2 2 -

stellata, Sorbus sitchensis, Tellima grapdiflora, Tlarella unifoliata,

Vaceinium ovalifolium, V. parvifolium, Yevonica americana.
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Filgure 28, Plerospors

andromedea, Pipedrops

Western Redeedar Porest

In zn earlier paper, the writers discussed at considerable length
the western redcedar stands of Big Beaver Valley (Miller and Miller, 1970).
These groves are perhaps the best knowa natural features of thes valley,
since the tralil has been sited to pass lmsedlately berpeath some of the
larger specimens, and no visitor cam fail 10 be lmpressed by their size,
The stands are not continuous in the valley but cccur as islands of trees
on the valley flooyr, separated by bodies of water and non-forested
willow bottoms. Substantisl cedar stapds were also found on river
terraces and a short way up the geniler slopes of the valley walls., The
western redeedar type extends about one mile up the valley from the 1720

foot level to the conilusnce ol MeMillan {reek,



Figure 26. Western redcedars on Big Beaver trail

Figure 27. [Iarge western redcedsar on Big Beaver trall

The writers believe the western redcesdar stasds Lo represeni an
edaphic ¢limax, brought sbout by the ample summer soll moisture in the

sltes on which they cecur. An lateresting, if somevhat puwzliog Cloding,

& }
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was the dominance of Acer circinatum in the understory teneaih these stands.

This species bas been considered by several writers (Franklin and Dyrness,
1969) to constitute a character species for mesic sites. Cn the basis of
their qusntitative studies of the plant cosmunities of these western redcedar
stands, the writers hypothesized a Thuja/Acer mssociation. The characteristic

union of this association is dominated by Acer circinatum with Tiarella

unifoliaia being the next most coaspicuous wmember. Oplopanax horridum

and Rubus parviflorus are shrubs with high degrees of constancy, and the

other domipant herbs in order of importance are Clintonia uniflora,

Smilacipa stellata, Athyrium filix-femipa, Calium triflorum, Osmorhiza

chilensis, CGyrmocarpium dryopteris, and Disporum smithii.

The principal berb of this union, Tierells unifcliata, has been

considered by Kern (1964), who studied the genus extensively, to constitute

a major gecgraphical unit east of the Cascades, with T. trifoliata

deminant west of the Cascades. She found the two taxa overlapping in the
Cascades and intergrading more cor less contimucusly in the area of overlap.
This was not the experience of the writers, who found only a single
specimen of the trifoliate Torm in Big Beaver Valley.

Little is kpown about opbtlmum soil texture classes and types for
western redecedar {Boyd, 1959), and it would appear ibat Big Beaver Valley
might provide a desirable natural laboratory for studies of edaphic
factors arfectding the species. Although the specles on most sites is
characterized by a widely flaring, buliressed truok, mmmerous spacimens
were seen in these stands with a diameter at ground level very little
greater than at breast high. Woether this is an indlcation of & rising
ground level from soll washed in by past flcods or & growth habit peculiar
to deep solls is unkuown To the writers. By contrasi with these straight

B - . 4 - LLE 1
truaked trees, s large cedar with an exaggsrated "bolile shope' was
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observed nigher up the valley. Iis diameter at breast high was 10 feet,

but at 10 feel above the ground, it was less than 4 feet in dismeter.

Figure 28. large vwestern redcedar in Big Beaver Valley

Plants collected or noted in the wesiern redcedar stands were:

Abies amabllis, A, grandis, Acer circipatum, Actaea rubra, Adenccsulon

bicolor, Adlasntum pedatum, Alnus rubra, Arenaria macrophvilum, Aruncus

sy lvester, Asarum caudatum, Athyrium filix-femina, Berveris nervosa,

Botrychium lanceolatum, Circaea alpina, Clintopla wniflora, Cornus

coenadensis, C. stolonifers, Dicentra formosa, Disporum smithii, ¥Fragaria

virginiapsa var, platypetala, Galium friflorum, Geum macrophyllum, Goodyera

2

oblongifolia, CGymnocarpivam dryopteris, Hieracium albiflorum, Linoeea borealis,

Listera caurina, L. cordata, Lysichitum americanum, Menziesia ferruginea,

Moentia sibirica, Oplopanax horridum, Gsmorhiza chilensis, Polystichum
s LUp ’ J

sunitum, Prunells valgaris, Pseudoisuga menziesil, Pyrola asarifolia,

Reamnus purshiana, Ribes lacusire, HOso gvmnocfrpi, pus porvifllorus, R,
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pedatus, R. spectabllis, R. ursinus, Sambucus racemosa, Smilacipa racemosa,

8. stellata, Borbus sitchensis, Spiraea douglasii var. menziesii,

Streptopus amplexicanlis, 5. roseus, Thalictrum occidenitale, Thuja plicata,

Tiarella trifoliata, T. unifoliata, Tsuga helerophylla, Triilium ovatum,

Vaccinium ovalifolium, V. parvifolium, Viburpum edule, Viola glabella.

Pacific Silver Fir Forest

Above the conlluence of McMillan Creek with Big Beaver Creek, the
valley makes a pronounced bend northward, and its character changes
markedly. The stream flows in a deep, narrovw gorge, and the valley walls
slope steeply down t0 Lhe tream. Foresis are largely vwesiern bhemlock
until about 2500 feet elevation when they grade into Pacific silver fir.
On the broad, flat saddle of Beaver Pass are pumerous pure, very dense
stands of Pacific silver fir with very little understory. Dimock (1958)
found the edaphic requirements of this species to be a well draiped soil
with an abundant moisture supply. Hean apnual precipigation in excess of
70 inches at the Pass and average April 1 snow depihs of 33 inches {Appendix
4) would certainly satis{y the moisture requirement.

The forest compunities from the Luna Creek confluence to Beaver Pass
are exiremely mixed, with western white pine, Douglas-fir, western hemlock,
and western redeedar mingling with Pacific silver fir and cccasional
examples of Alaska-cedar and mountain hemlock. These specles were found

by Franklin (1965) to be the characteristic trees of the Ables amabilis

Zone of the Horthern Cascades, although the latter two are found here at an
unusually low elevation, indicating some verilcal compression of the Zone.
There are numerous unforested areas on the ste:per slopes below the Pass

where Lhe shrub communities agpprar to be maintained as topographic climaxes

by recurrent avalanches (Frapklin and Trovpe, 1963),  Alnus sinuoto and



Acer cirecinatum are characterisiic shrubby specles in the avalanche

Zones.
Plants collected or noted from the confluence of Luna Creek to

Beaver Pass wers: Ables amabllis, Acer circinatum, Adenocaulon bicolor,

Adiantum pedatum, Alnus slnuata, Arnica latifolla, Asarum caudatum, Asier

modesius, Athyrium filix~femina, Blechnum splecant, Chamaecyparis

nootxatensis, Chimaphila menziesii, C. umpbellata, Clintonia uniflora,

Corallorniza mertenslana, Cormus canadensis, C. stolonifera, Dicentra

formosa, Epllobium angustifolium, (Gaultheria ovatifolla, Goodyera

oblongifolia, Gvmnocarpium dryopteris, Habenaria saccata, Linnaes borealis,

Listera copdata, Lyvsichitum americanum, Menziesia ferruginea, Cplopanax

horridum, Osmorhiza chilensis, Pachystime myrsinites, Parnassia fimbriata,

Pinus monticola, Populus trichocarpa, Pseuwdotsuge menzieslii, Pteridium

agullinum, Pyrola asarifolia, P. picta, P, secunds, Hibes laxiflorum,

Fubus parviilorus, R. pedatus, R. spectabilis, Salix sitechensis, Sambucus
T ] 4 3 » 2

racemosa, Smilacina stellata, Sorbus sitehensis, Stepanthium gecidentale,

Streniopus streptopoides, Taxus brevifolia, Thalictrum ccecideniale, Thuja

plicata, Tiarella unifoliata, Tsuga hetevcphylla, T. mertensiana,

Vaccinium alaskaense, V., membranaceum, V. ovalifolium, Valeriana sitchensis,

Veratrum virides, Yiola glaobella.

IV¥. Faupal Components of the Feosystems

The varicus communitles of Blg Beaver Yalley are so varied and their
interrelations go complex that even a descriptive siudy as contrasted to a
functional or "community metabolism” study (Odum, 1959) presents problems

that are somewbat overvhelming. The writers can only hope to attempl fo

.

show in the follovipg discussion how the animals of the valley are related
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to the varilous floral communities and to each other to make up & unitfied
system. It dis an interesiing ecological concept thal in every forest the
living creatures thai make up the community are actually selected by the
dominant trees and lesser plants that determine the environment in which
they must live (Stover, 19u6). This process of selection of the community's
animals is carried out, not only by the dominant plant species, but by
certain other important animals. Thus the beaver, most important of the
valley's mammals, is highly important to other organisms znd even

determines their presence and abundance.

Animals of Hydric Habiisis

Fo animal, no watter how insignificant, faiis to affect its
gnviromment to some degree, but it is difficult to think of another
animal (man excluded) whose works so nearly recsemble a geologic force as
those of the beaver. This interesting mammal bas undoubiedly lived in
Big Beaver VYalley since the first willows returnsed to the valley following
the retreat of the glacier that had occupied 1%, and evidence of its
activity is to be seen everywhere on the valley fleoor. In the lower valley
all of the six postglacial ponds have been occupied by beavers in the past,
but evidence of present occupation was found by the writers only in the
channel connecting ponds 3 and 4 {nap in ¥igure 8). There was a large
occupled lodge here that rose 4 feet above the waler, and a beaver was
chserved swimming across pond § on August 4, 1969. The willow flats {hat
separate the ponds from each ¢ther and from the river are crossed and
recrossed wilth beaver caanals, and fresh willow cuttings were cbserved
downstream trom pond 3. The willow brush in *he [lats hes been prunsd Lo

a low level by beavers which also foed on the abundant yellow pond lilies
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(Ingles, 1965).

In the lower valley no dams were found on channels of the stream
itself. There are many cuttings along the sltream, however, and it would
appear that these have been the work of bank dwelling beavers. Ingles
(1985) states that most native beavers living in valleys with deep
streams build their nesis in burrows in the banks since they do not need

the dams and the resulting ponds for winter protection.

Figure 29. Reflection of Southern Pickets in beaver pond.

The level of the spbhagnum bog pond is maintained by beaver dams,
but in the summer of 1959 there appeared 1o he 00 currznl cccupancy of

this area. However, between August of 1969 and June of 1070 a family of
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beavers copstructed & new lodge in this pond, located adjacent Lo the

shore and even blocking the Big Beaver trail. Seton {1953) found such
bank lodges to be & iransitlionmal siruciture from the bank burrow. The

animals construct a roofing of sticks to protect the ventilator of the
burrow, and this graduvally Is expanded into the bapk lodge.

The large beaver pond, marked 8 on the map in Figure 8, is the most
recent work of the beaver in converting an area of mature forest into
marsh. Here the animials have succeeded in throving a long dam across a
channel of Big Beaver (Creek itself, and the rising water has kKilled many
large trees. The dead timber will eventually fall and decay, the pond
will £1i1]1 with mineral sediment and decaying vegetatlon, and the processes
of hydrarch succession will return the area to a terrestrial habitat, In
the distant future, the cycle will be complete, and the cedars will grow

there oOnce more.

Figure 30, ILarge beaver pond with ring of water-killed trees,
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Careful observation of fhils area during both swmmers did not disclese
any fresh cuttings nor were any beavers seen. It seems probable that the
residents of this pond very recently ate the last of the willows and
migrated elsewhere. Hall {1960) found that veavers cen thrive indefinitely
on willow by a form of "block cutting” or shifting their foraging
periodically up aﬁd down the stream, allowing the overbrowsed sections
time to recover. Unlike the aspen, which is a preferred food in other
parts of the West, the willow is mnot killed by the beavers, since it
sprouts from the roots. They still eat 1t more rapidly than it grows,

so that sprouting vigor gradually declines.

Figure 31. 20" Douglas-fir
partially felled by beavers

at Pond 8,

A most interezsiing festure of this area ls the large mumber of mature

Douglas fir and western redeedar trees which were felled or pariislliy
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girdled vy the beavers, sapparently, to jJudge from the color of the
chips, within the last few years. Those trees which fell were stripped
of their bark. Many early cbservers stated flatly that beavers never
ate conifers {(Seton, 1953), but Hall (1960) in bis study of beavers in
the California Sierrs, found them freguently felling white fir, éEiEﬁ
concolor, He concluded they were seeking some Ingredient present in the
bark or basal sap of the copnifer. It would be interesting to learn
wiether the beavers of Big Beaver Valley were finding scme tasty
substance 1n the bark or sap of these firs and cedars or were only
driven to this food source by the lack of the more palatable willows,

On July 23, 1969, two adult river otters, lutra canadensls, were

sighted swimming upsiream beneath the footbridge across Big Beaver Creek.,
These uncommon animals were not seen again that sumnmer, nor were they
seen during the summer of 1370. On Hovember 24, 1963, cne of the writers
briefly visited the valley with a television crew. Two otters, perhaps
the same pair, were on the bank downstiream from the bridge. They dived
into the walter and swam toward the bridge, raising their heads from the
water for a closer look at the men on the span and getting thelr pictures
taken for the edification of the television sudience.

River otters ara known to travel as much as 50 to 60 miles along
streams in the course of a year {Ingles, 1965), and the writers coansider
themselves most fortunate to have seen these upususl and supremely
gracelul anlmais. AlLhough the river otter is nol among the rare mammals
listed by the Washington Geme Department and indeed is trapped extensively
(Larrison, 1950, estimates 750 pelts in the 1987-1968 season), the writers
believe 1t to be sulllciently uncommon as 0 warrant complete protection.
The river otler seldom contlicis with man's Interest since, although flsh

comprise a large pard of its diet, 1t caiches mosily Tlish not of  pome
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quality, "rough" fish that actually eat trout eggs (Ingles, 1965).
Other small aguatic animals sguch as frogs and insects are taken in
quantity, and it probably would not turm down a mouse, shrew, or young
bird.

Tracks of mink, Mustela vipon, were seen commonly along the stream
) ¥ &

as the water level dropped and left bars covered with fine silt. On July 4,
1970, at 8 AM, the writers encouniered a mink on the footbridge near the
mouth of Big Beaver Creei. The animal, desiring to cross the bridge, but
anxious to avoid the humans, made three attempts before abandoning its
Joursey apd disappearing into the brush on the south bank, The habitat
along Big Beaver Creek 1s apparently well suited to this medium sized
mustelid because of the availlability of fish, frogs, mice, and nesting
birds upon which it feeds (Ingles, 1965).

The generally nocturpal raccoon, Procyon loitor, was not seen in the

valley, but it is impossible to mistake its small, child-like hand prints
for the tracks of any other pative mammal (Murie, 1954), Tracks were seen
only along the stream where it was helping to decimate the frog populations,
but it probably foraged well away from the stream as well. Apparently,

even though the raccoon and the mink live in the same streamside habitat,
they do not cccupy the ssme piche. The mink ig strictly carmivorous and

a semi-aquatic mammal, while the raccoon is the most omnivorous of all
carnivores excent the black bear and does much foraging on land (Ingles,
1965).

These larger fur-bearing mamsals, beaver, river oiter, mink, and
raccoon, that live in the river communities probabnly have few enemies
besides internal parasites apd man., Io the early days the valley's ploneer
rancher, McMillan, trapped extensively in the valley. McMillan's only

neighbor, the "nermit” who Lived at what is now Reland Poiah, also visited
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the valley and ran traplines {0'Leary, 1970). Although the valley has

since been difficult of access for fur trappers, the fact that ité lower

reaches lie in the KRoss Lake Recreation Area rather than the North Cascades

Hational Park means that trapping pressure is still a potential threat.
Many smaller apimals besides the large furbearers f{raqueat the

streamside habitat. The white foolted deer mouse, Peromyscus maniculatus,

was live~trapped along the stream. This ubiguitous small beast no doubt
contributes to the food supply of many predators, mommals, birds, and
reptiles. Insects and other invertebrates at the stream's edge vere
probably being sought for food by the deer mouse in its nightly forsys
along the mud and sand banks (Larrison, 1970).

During the summer months, the belted Kingfishers palrol the river for
minnovws, while ihe unpderwater imsect patrol, the dippers, snd the streamside
insect probers, the spotted sandpipers, share the same stretch of water.
The three commonly rest on old snags caught at the river's edge, on
sandbars, or on leogjams in the stream. In July yellow warblers f1lit in
and cout of the willows and alders along the river seeking caterpillars
and plant lice (Davison, 1967). In the same month flocks of band-tailed
pigeons feed toeir young in the clusters of wesbtern redcedars in the river
vends, kKeeping close to a favorite food, red elderberry, & plant of the
streamside thickets (Wetmore, 1965). Western tanagers chase yellow

Jackets and search for bestles in the willows (Collins, 1965).

The garter snake, Thamnophls spp., bides in the wild flowers of
the sandbars to wait for the abundant toads and frogs. On June 23, 1970,
a large garter smake, T. sirtalis, was seen atiempting to swellow an
oversized {1Zcm) Horthwest Losd, Bufo boreas. Most snakes, owing to the

looseness of the skull bones, large gap, recurved teeth, and relnforcead

trachea, have the ability to swallow objects seversl Limes their own
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diameter (Stebbins, 1954). This snake, however, had exceeded its
capacity, and the uanfortunate palr were found dead the following day

(0'Leary, 1970).

Figure 32, Garter snake, T. sirialis, attempiing to swallow
=] 2’ 3 1Y

Horthwest tead, B. boreas.

The young toads migrate en masse away from their birthplace in Big
Beaver Creek to the relatively safer uplands. rThe writers were privileged
to see thousands of these small (1 cm) creatures making this hazardous
first journey on August 7, 1969, and again on August 15, 1270, The frogs
commonly seen along the river were the red-legged frog, Rana aurora, and

the Pacifie tree-frog, Hyla regilia. The red-legged frog was found both

in the water and omn sapd bars where 1t was probably searching for isopods and
bestles, while the iree-freog was sgseen im the overhénging shrubs where it
finds leafhoppers &nd catches midges and crancflies (Stebbins, 1982).

™o attractlve and common streamside bubtter{lies are the swallowball,
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Papiiio spp., and the Parnassian, Parnassius cledius. The former is

dependent on the Umbelliferse and the latier on the sedums and saxifrages

found on the bars and river banks (Holland, 1931).

One of the benefits derived from the impoundment of water by the
beavers of lower Big Beaver Valley is the provision of habitat, Tood, and
protection for bird life. Here the water is relatively shallow, gquiet, and
slow in velocity, providing areas for aquatic plants to flourish. Many bird
speclies were observed nesting, feeding young, or foraging near the ponds.
With them occurs a rich waler community of insects, spiders, crustaceans,
frogs, and fish upon which they depend for food.

The Vaux's swifts and tree swallows sweep insects from the air above
the ponds. Dabbling ducks such as mallards and divers such as lesser
scaups and Barrow's goldeneyes feed on poitamogeton and join hooded
wergansers in enjoying the myriad aquatic insects (Pough, 1951). The
little hocded mergansers, uncomaon tree-nesting ducks, also take a few
spall fish but many more frogs. A family of these rare little waterbirds
wag seen on Pood 8 con August 12, 1370, and a family of Barrow's goldeneyes,
& nevw sight record for the park complex, was sighted the previous day on
the same water.

Halry woodpeckers and yellow-bellied sapsuckers work the dead itrees
standing in the beaver ponds, and flycatchers feed from snags at the edges.
A western wood pevwee was observed on July 6, 1970, nesting on a dead branch
of & red alder in Pond 7. The nest was astride a horizoatal limb, 8 feet
above the water, on an inoundated alder. Another bird of the same species
was chasing flies in low shrubs near the nesting site.

Reduinged blackbirds feed in tall grasses and reeds on small islets
in the beaver ponds. On July 7, 1970, thres young were belng fed by a

female on an islet in Pond 8. Orians(1951) found that their diet ineludes
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emerging dragonflies and stoneflies and that they also take diptera
larvae by turning over rocks and bits of wood at the pond edges with
their beaks.

Audubon's warblers were seen busily searching for insecis among the

shrubby Spirasena douglasil and Cornus stolonifera growth at the edge of the

ponds and making erratic sallies into the alr like flycatchers. Song
sparrows were seen feeding near the gphagnum bog in the summer months.
They probably eat the achenes of the sedges and rushes, and Davison (1967)

has found that they enjoy Polygonum spop. as well as taking some supmer

insects. The spotted sandpipers frequent this pond nabitat as well as the
river, and they were seen bobbing along the half-submerged logs seeking
insects and crustaceans.

fiot only the vertebraies carry out predation on the abundant insect
populatiions, bul there are many insect predators as well. The stoneflies
of the ponds eat the mayfly nymphs (Fernald, 1945), and dragonflies of
several species sweep Lhe air above the ponds' surface for mosguitoes and
other diptera as they emerge from thelr incubator of mud and water. There
are a host of relationsbips in the water envirommenti, and the interaction
of plants and animals in this ecosystem is an area needing much more study.
The Writers bave enjoyed but brief vislts to this fascinating and complex
aquatic werld and thus can speak only in general terms of the ordered

and beautiful systems involved.

Animals of Upland Forest Habitais

The valley appaars to be well stocked with deer, as their itracks and
scalt were seen in every parht that was visited. Three does, Columblan

black-~tails, OQdocoileus hemionus columblanus, and their favas of Lhe year
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were frequent visitors to the Big Beaver Campground during July and
August of 1968. A doe with a small spotted fawn was also seen in the
campground area during late June of 1970, ‘The black-tailed deer lives
mest of its life in the area where 1t was born and doess not migrate 50
miles or more Like other mule deer (Ingles, 1965). Dasman and Tabor
(1956) found the individual territory to be 800 yards in diameter for
females apd 1,000 yards in dismeter for males, with summer and winter
ranges one mile or less apart,. This territory apparently disappears under
food stress in late winter but reforms upcon the birth of the fawns., It
would appear that the sharing of the campground arsa by three does was

an example of the distortion of natural social systems by the presence of

man and the availability of his unnatural foods.

Figure 33, Columbian black-tail doe, Odocolleus nemionus

columbisnus in Big Beaver Campground
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Ho tracks of elk were seen in the valley, but on August 5, 1989,
a bull was heard bugling on the valley wall scuth of the stream in the
vicinity of Plerce Creek. The elk is an exotic in this part of the state,
and this bull may have heen a wanderer from the large herds of Rocky
Mountain elk in the hills near Yakima,

Food supply for these large memmals is plentiful in the valley:

huckleberry, salal, blackberry, and snowbrush, Ceanothus velutinus, for

deer (Ingles, 1965), and browse in the form of deciducus trees and shrubs
for elk. There are, however, no irue weadows in the valley botiom for the

grazing of elk.

Ho black bears, Ursus americanus, were seen in the valley, although

they are apparently commson. Tracks were seen af several places, on
sandbars along the stream, muddy spots in the alder swamps, and in the
dust of the trail leading through Big Beaver Campground. A plaster casi
was taken in 1869 of a bear's front footprint measuring 5 inches in length.
The only evidepce of a Dear's conflict with man'’s interests occurred in
July of 1870 when one disintegrated the papniers of a Heatile City Light
packer in the viciniiy of Thirtynipemile Creek. Fresh bear scat on the
trail ip numerous places indicated a diet of hmcklsberries and the green

berries of Berberis nervosad. The latier appearsd to pass through the

animals in en uwndigested state. Iovestigation of older scats of the black
pear showed that mmch of its food was snimal matier, as the scats contaiped
hair and insect remains,

Tracks of cougar, Felis concolor gregonensis, were geen in Lwo places

in 1970. On June 22, a blg cat had walked in Joose sand along the edge
of the lake beneabth a steep bank in the Pierce Creek area. On Augusth 20
Lracks were seen 1o the dust of the trall {or a distance of pearly a mile

in the lower ead of the vallsy. This greastest of Amerlcan predsiors, the
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animal Seton (1956) described as "lithe and splendid beasthood”, is now
80 rare that most naturalists can spend a lifetime in field studies
without ever glimpsing one. The cougar is listed emong the rare mammals
of Washington by the State Game Department, although thelr numbers seem
to have increased scmewhat in the last five y&ars,{Laucghart, 1970).
Hornocker (1970) in his studies of the dynasmics of lion populations
in the Idaho Primitive Area, concluded ithe species was characterized by
strong territoriality. Each resident aduli confined itself to a definite
range, which varied from 5 to 25 square miles for females and 15 to 30
square miles for males. Ii is thus probable that Big Beaver Valley is
home to not more than 1 or 2 cougars. Although the cougar takes deer in
addition to smaller memmals and even grasshoppers, lis numbers are so few
that no predaticn problem exists. Hornocker concluded that predaticn by
cougars clearly benefited deer populations. Errington (1963) also
stated that predatican on animals with well developed territories or home
ranges (such as the deer of Big Beaver Valley) is limited to the young,
crippled, or diseased. Excess anlmals that never find a suitable home
range are also taken. The existence ¢f this shy and splendid cati in
Blg Beaver Valley is a matter for rejoicing on the part of those
individuals who value an ecosystem with none of its components missing.
Smaller mamnals seen frequently in the wooded sections of the valley

were the Douglas squirrel, Tamiasciurus douglasil, golden-mantled ground

squirrel, Callospermophilus lateralls, and chipmunk, Eulamias townsendid.
Bardly a hiker inte the fir or pire forests of the valley falls Lo be
announced by the chatterlng of the Douglss sguirrel whose staple food is
the seeds from the conifer cones. The little Townsend's chipmunks were
often seen in the Big Beaver Campground and in the dry relict Douglas-fir

gtand wp the valley., They nibble the abundant mushrooms (EQLELHS gnaa) ol

cnr gy o



the woods as well as taking seeds, leaves, stems, and fruits (Larrison,
1946.)

Single individuals of the snowshoe hare, lepus americanus, vwere seen

both summers, one near the lake and one in the lodgepole pine forest. This
snimal 1s subject to widely fluciuating population cycles, and the writers

believe it to be at a low polnt of its abundance in the valley.

Figure 34. Deer mouse, Peromyscus maniculatus, in a bhurry.

Peromyscus maniculatus, the common deer mouse, was found in numerocus

habitats throughout the valley. All specimens trapped in the lower
valley measured well under 200 mm in length, indicating they were not the
mountain deer mouse, P. oreas, which would be the expscited specles,
Doubtless the latier takes over in the higher reaches of the valley.
Live-trapped specimens offered varicus native berries scemed to prefer

Cornus cansdensis to others, or even Lo peanuts. Apparently they are

widely omnivorous, eating seeds, leaves, grags, frull, insects, other

invertebrates (larrison, 1970), or the {ood supplies of the improvident



camper. Thelr numbers in the valley are undoubtedly enormous, and they
entered the writers' live traps and spap traps to the exclusion of all
other small masmals. These prolific litile snimals form the basis of the
predator food chain and are preyed upon by weasels, minks, hawks, owls,
and snakes.

The dried bedy of & shrew, probably Sorex Lroworidgel, complete with

talon marks, was found on August 20, 1970, in the dry area disturbed by the
1926 fire. Iarrison (1970) states it probably eats various insects,
arachnids, sowbugs, and other small invertebrates as well as the seeds of
Douglas-fir. A possible cause of the shrew's demise could have been the
sparrow hawk previously seen in this area. The fact that the shrew had
been killed but not eaten would tend to verify Larrison's remark that it

is preyed upon by numerous animals, although few of iis enemies will eat it.

Making a complete mammal census of am area as large and varied as Big
Beaver Valley will require much more concentrated effort than the writers
have been able to devote to it. Undoubtedly, several other shrews are
present as well as other Microtidae, the meadow mice and their relatives.
The bushy-tailed wood rat is sure 1o be preseni, at least in the vicinity
of the shelters, and probably muskrets share the aguatic habitat of the
beavers. To participate in the abupdant food supply provided by the
deermice, larger predators of the cat and dog feamilies would be expected,
and a winter trip to the valley would probably show tracks of bobeat and
parhaps coyote or red fox.

Birds are less rétiring than mammals and thelr presence is much
easier to record. Probably the bilrd which does most o call the visitor's
abtention to itself is the ruffed grouse. As the wrilers travelled up and
down the valley, they were repeatedly startled by the explosive {light of

grouse from thelr path. At least hall o dozen separate Tamiliss of hen
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and 4-8 chicks were seen on any particular day. The& were observed in

such diverse habitals as the dry lodgepole pine forests, the wet bottoms
pear -the river, hemlock-fir forests, and the western redcedar groves.

Their food of the fruit of thimbleberry, red-gsier dogwood, and huckleberry,
rose hips, fern fiddleheads, willow and alder buds, conifer tips, and
insects {Wetmore, 1965) is available in every part of the valley.

Higher up on the south wall in the area disturbed by the fire, a blue
grouse was observed drumming on the morning of June 20, 1370. His white
neck ruff was very prominent against the dark background of the dense
stand of young Douglas-iir. The drumming occurred at intervals of about
5 to 6 minutes, Fruits of saowberry, mountain ash, snd huckleberry, as

well as self-heal, Prunslla vulgaris, are favorite locali foods of blue

grouse {Davison, 1967), and this bird prefers the margins of the forest
with open areas and broken habitats (larrison and Sonnenberg, 1968).

Another ubiguitous hird of Big Beaver Valley 1s the cedar waxwing.
On June 26, 1870, a bird vwas seen nesting in a Douglas-fir at a campsite
in Big Beaver Campground, but by July 2 ithe youbg were gone. Adult cedar
waxwings were observed feeding fully fledged young in late July of both
summers, both in the cedar groves up-valley and in the dead trees at the
lakeshore., According to Davison (19587), 75% of their summer food is
plant material. However, both Jewett {1953) and larrison and Sonnenberg
{1963} recorded the activity noticed by the writers, that of fluttering
high in the air in pursuit of winged prey. ¥Flying ipsecis are included
in the diet of the young along with the many kinds of berries and fruits
that cecur in the valley.

The little winter vwren was seen several times, and its smwazing
cascade of song heard much more of'ter, in the dense old-growth forest

stonds of the valley. This dark habitas, with ample supniies of anls,



beetles, and leaf-hoppers for foraging (Davison, 1967}, the availability
of water, sand the presence of old stumps for nesting sites, expiains the
abundance of this small feathered mite with such trememdous vocal powers.
A pesiing female rufous hummingbird was observed during the pericd of
June 22 - July 4, 1970, incubaiing egzgs in a nest on a low hemlock branch
overhanging the water in the Pierce Creek area, Both males and females of
Lhe speclies were seen in other places in the valiey. They were observed
feeding on fireweed on the talus slopes south of the river. Other food
preferences are columbine and penstemon, both common flowering planis of

the valley, and they take small flles and ants as well (bavison, 1967).

Figure 35, Nest and eggs of Rufcus hummingbird, Selasphorus rufus

Brightly colored western tanagers were seen [lying in and out of iLhe
conifers near Pond 8, in the dense hemlock~fir forest, and also foraging
on the ground in open, burned-over areas, Thelr food is almost exclusively

insects, and they search ot ants, wasps, aand beetles such as the pests of



the Douglas-fir, the buprestids (Jewett et al, 1953).

The brown creepers, red-breasted nuthatches, red-shafied flickeré,
yellow-bellied sapsuckers, apd bairy woodpeckers all freguent the trunks
of the lodgepole pines and the relict firs. These birds with similar
feeding babits do not coampete for food. Even though all may be seen on
the Ltrunk of the same tree, they confine thelr huntipg to various parts
(Storer, 1953). Thelr physical adaptations also permit this co-existence.
The woodpeckers, with btarbed tongues many times the length of their beaks.
(Farb, 1961), seek larvae and borers far inside the bark layer, while the
nutbatches and creepers are confined to the surface craciks. The
sapsuckers, of course, invite their own insect meals by drilling holes in
the bark and feeding on the exuding sap snd the attracied prey.

In the same way the seed eaters, the evenlng grosbeaks, pine slskins,
apd chipping sparrows divide up the niches within the forest community.
The chipping sparrows prefer the brushier areas where they can add
caterpiliars and insects 10 their diet, while the grosbenks consume the
larger seeds of vinemaple and mountain ash (Jewett et al., 1953). The
siskins feed in the conifers, occasionally lighting on the ground to fzed on
Pouglas-fir seeds. The siskins apparently have a close asscclabion with the
western redcedar stands of Big Beavér Valley. Alihough the seeds of this
conifer are copnsumed by birds and mamsmwals Iin sppreciably smaller amcunts
than those of Douglas-fir and western hemlock, they do constitute an
important food of one species, the pine siskin (Geshwiler apd Ward, 1988,
Gashwiler, 1987). The gaudily marked evening grosbeaks were not seen at
all in the valley in the summer of 1269 but were abundant in the lodgepole
pine stands during sll three summer months of 1970. 1% is an interesting
ond mysterious phenomencn that flocks of this species will breed in an area

one season amnl nob appear at all during apolher. The writers noted no



differences in the availability of fcoodsources that would account for
this.

Stellers's Jays 1n late June and early July were ssen quietly flying
in among the lodgepole pines. This contrasting behavior to their ususl
raucous actions indicated that they were mesiing in the Big Peaver
Campground area. The other Jjay of the Cascades, the gray Jjay, prefers
denser forests and was only seen 3 miles or more up-valley. The thrushes
of Big Beaver Valley, Swainson's, varied, and the robin, seem to prefer the
darker forests to the more open areas.

With such varied and abundant bird populations, avian predators are
bound to exist. On several occasions wnile traversing the Big Beaver trail,
the writers found feathers where & hawk had plucked its dinner. Plumage of
Steller's jay, red-shafted flicker, yellow-bellied sapsucker, and varied
thrushes were found, and on one occasion the secondaries and down of &
duck of unknown species were found in the trail. The only hawk identified
was the small and colorful grasshopper-eating sparrodw bawk, but a large
hawk was seen from a distance flyipg through dense forest. Ve would not
attempt to venture & guess as to whai had plucked and eaten the duck.

Humercus garter snokes were observed in upland as well as hydric
habitats., The writers idenltified 3 species of the genus Thamnopuis in the

valley: T. elegans vagrans, T. ordinoides, and T, sirtalis pickeringi.

Stebbins (1924) shows T. sirtalis fitchii as inhabiting the Northern

Cascades and states thal Its zones of integration with T, sirtalls plckeringi

are not worked out. However, the Wrights (1957) show fitenil as being found
only in northeastern Woshington. Insemuch as the specimens examined were
guite dark, with the venter marked in black apd with a narrow dorsal stripe,

the writers would attribute 1t Lo T, sirtalis pleckeripgl rather than Lo

T, sirtalis fitehii. The lLiterature does nob contain records of collecetions
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made by herpelologists in the Northern Cascades.
On July 6, 1970, the writers were pleased to find a fine large (22"
snout to tail) specimen of the seldom seen rubber spake or rubber boa,

Charipa bottae. Upon its release, this docile and attractive spake

entered a mouse-sized hole at the base of one of the gianti cedars. Stebbins
(1954) lists small mammals and lizards as their food, but they seem 50 slow
ithey must take other less active prey as well,

The nerthern alligator lizard, Geirhonotus coeruleus, is the only

member of the lizard tribe seen in the Big Beaver Valley. One was seen in
the lodgepole pine stand in early Jupe (Powers, 1970). Stebbins (1954)
records in their diet ants, beetles, butterflies, craneflies, mosquitoes,
mnillepeds, and spiders, all of which were collected in the valley.
According to Stebbins and to Wetmore (1965) the species is eaten by ravens,
kingfishers, and the rubber boa. Its rarity in ithe valley is difficult to

explain.

V. Values of Big Zeaver Valley

Consldering the impending controversy relating to the possibllity of
flooding the lower portion of Big Beaver Valley, it is difficult to conclude -~
this paper without making value Judgments. Hather than attempt to apply
purely econcmic measuremenis to this valley (board feet of cedar and fir,
number of deer avallable for barvest, number of beaver to be trapped, et
cater&), the writers prefer to look at this place in nop-economic terms.

As Leopold {1949) pointed out, only a very small percentage of Lhe pative
rlante or animals can be sold, fed, eaten, or olherwise put to economic use.
Yet these organisms are members of the blotic community and, as such,

entitled to continued exisisnce.
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The Big Beaver Valley is & place of exiremely varled ecosystems,
scme of which are now rare, and all of which are interesting. Bub it is
more than the simple sum of iis parts. Together these ecosystems make up
8 highly complex but unified.valley system. ©Such & system offers great
opportunities for ecolegical investigation, research which in itself has
economic value insofar as it gives man the necessary knowledge to restore
to health the land he has abused.,

The writers believe fervenily ithat the principal value of NHational
Park lands is as ouldoor museums rather than as areas for intensive
recreation. The interpretive activities of the National Park Service are

its raison d'étre, for only these can educate the American public into an

appreciation of the great values inherent in its holdings. The opportunities
in Big Beaver Valley for nature trails and for displays to explain the
varied communities are virtually limitless. The true value of Big Beaver

Valley lies in its potential for these educational activities.

VI, Dummary

A preliminary survey of the ecosystems of Big Beaver Valley in the
Horth Cascades National Park cumplex was carried out in the summers of
1969 and 1970. The valley has been extensively glaciated and, because
of its unusual geological characteristics, has a flat valley floor with
numerous postglacial ponds and beaver lwpoundments,

Floristically, the lower end of the valley lies in the Tsuga

heterophylla Zone and the upper end in the Ables amabilis Zone. It appears

to contain & mingling ol eastside and wesislde {loras as collections
digsclosed a number of specles charscteristic »f the dry eastern slopes of
the Cageades, A total of 223 different vascular plants were collected, of

whnlch 21 had not been previously reported [or fhe park complex {Douglas, 1369p).
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The floor of the valley is composed of a4 mosaic of aquatic and
semi-aquatic commrunities of which the most interesting is a large sphagnum
bog pond in the early stages of its development. 'This untouched
representative of an increasingly rare ecosystem deserves the strictest
vrotection. .

The torest plant compunities are exiremely varied, resulting from
the many different site characteristics present in the valley. Two of
the most lmporiant communities @are an unususl lodgepole pine forest on
the dry site at the mouth of the valley apnd the well-known climax western
redcedar stands on the valley floor and lower slopes. Other communitles
include interesting xeric ocutcrops on the valley walls, alder swamps,
mixed hemlock-Douglas fir forests, and the Pacific silver fir forests in
the area of Beaver Pass,.

The valley supports large faunal populations of which the most
important animal is the veaver, The activities of this memmal have
helped to "select” other species that occupy the community. The presence
of 13 manmals was verified, and sight records were obtained of bl birds.
Of the latter, 8 species had not previously bteen reported from the park
complex (Douglas, 1969a).

Big Beaver Yalley, because of its unusually varied ecosystems, bhas
great potential as a natural laboratory for ecological research. It is

alsc a valuable area for the extension of the Hational Park Service's

interpretive activities.
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Appendix 1

Checklist of Vascular Plants

Asterisk denotes specles not previously reported from North Cascades
National Fark complex. Nomenclature from Hitchcock EEﬂﬁ&,(lQSS, 19-8, 1961,
1964, 1969).

LYCOPODIACEAE

Lycopodium annctinum L,

Lycopodium clavatum L.

Lycopodivm complanatum L.

Lycopodium selago L.

EQUISETACEAE

Bgulsetum arvense L.

Equisetum nyemale L. var, affine (Engelm.) A.A., Bat.*

CPHICGLOSEACEAR

Botrychium virginianum (L) Swartz

POLYPODIACEAE f

Adiantum pedatum L.

Athvriun distentifolium Tausch ex Opiz var. americanum (Butters) Crong.

Athyrium filix-femina {L.) Roth

Blechnum spicant (I.) With.

Cryptogramma erispa {L.)} R. Br. var. acrostichoides C. B. (larke

ssiopteris fragilis {L.) Bernh.

12

Gymnocarplum dryopteris (L. ) Newm.

Polypodium hesperium Maxon

Polystichum lonchitis (L.) Roth

] Pt - I .
Polystichum munitum {(Kaulf.) Presl var. munitum

Preridium agullinum {L..) Kuhn var. pubescens Underw,
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TAXACEAE

Taxus brevifolia Nutt.

CUPRESSACEAE

Chamaecyvaris nootkatensis {D. Don) Spach

Juniperus communis L. var, mentana Ait.

Thuja plicata Donn,

PINACEAE

Avies amabilis (Dougl.) Forbes

Avies grandis {Dougl.) Lindl.

Pinus contoria Dougl. ex loud. var., latifolia Engelm.

Pinus monticola Dougl. ex D. Don

Pseudotsugza menziesii (Mirbel) Franco var. menziesii

Tsuga heverophvlia {Raf.) Sarg.

Tsuca meriensiana {Bong.) Carr.

SCHEUCHZERIACEAER

Scheuchzeria palustris L. var. americana Fern.*

POTOMOGETCHNACEAE

Potamogeton natans L.

CYPERACEAE

Er lophorum polystachion L.

Rhynchospora alba (L.) Vahl,*

Scirpus mlcrocarpus Presl.

GRAMINEAE

Arrostis seabra Willd.,

Calamagrostis rubescens Buckl.*

Dulichium arundinaceum {L.} Britt.*

slyeeria claxa (Mash) M. E. Jones

ARACEAR

Iroicenitun anericanun Huluen & H6. John
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IILIACEAE

Allium cernuum Roth

Calochortus tolmiel Hook. & Arn.*

Clinitonia uniflora (Schult.) Kunth

Disporum smithii {(Hook.) “Piper

Fritiliarisa lanc=olata Pursh

Lilium eoluntianum Hanson

Smilacina racemosa {L.) Desf.

Smilacina stellata (L.) Desf.

Stenantnium occidentale Gray

Streptopus amplexifolius (L.) DC var. americanus Schult.

Streptopus roseus Michx. var. curvipves (Vail) Fassett

Strepiopus streptopoides {Ledeb.) Frye & Rigg

Tofieldia glutinosa (Michx.) Pers. var. brevistyla (Hiteh.) €. I. Hitch.*

Trillium ovatum Pursh.

Veratrum virides Ait.

Ziradenus vensnosus Watis.

ORCHIDACEAE

Corallorhiza maculata Raf.

Corallorhiza meritensiana Bong.

Goodyera oblonpifolia Raf.

Havenaria dilatata (Pursh) Hook. var, dilatata

Habenaria dilatata (Pursh) Hook. var. leucostachys (Lindl.) Ames

Habenaria hypervorea (L.) R. Br,

Habevaria orbiculawa (Pursh) Torr.

Habenaria saccata Greene

Listera caurino Piper

Listera cordata {L.) R. Br.
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SALICACEAE

Populus trichocarpa T. & G. ex Hook,

Salix lasiandra Benth,

Salix scouleriana Barratt

Salix sitchensis Sanson

BETULACEAE
Alnus rubra Bong.

Alnus sinuata {Rezel) Rydb.

Betula papyrifera Marsh. var. commutata (Regel) Fern.

Corylus cornuta Marsh. var. californica (DC) Sharp

URTICACEAE

Urtica dicica L. var. lyalli (Wats.) C. L, Hitch.

ARISTOLOCHIACEAE

Asgrum caudatum Lindl.

POLYGOHACEAE

Polyzonum douglasii Greene var. douglagii®

Y]

Polyzonum douglasii Greene var., latifolium (Bngelm.) Greene

Polvzonunm minimum Wats,

Polygonum phytolaccaefolium Meisn., ex Small#®

Rumex acetosella L.

PORTULACEAE

Monvia parvifolia (Moc.) Oreene var. parvifolia

Montia perfoliata (Donn) Howell*

Montia cibirica (L.) Howell wvar. sibirics

CARYOPHYLIACEAR

Arenaria macrophylla Hook.

Cerastium arvense L.,

Silene douglasii Hoolk,




HYMPHARECEAE

Huphar polysepalum Engelnm,

RANUNCULACEAE

Actasa rubra (Ait.) Willd.

Aguilegia formosa Fisch.

Ranunculus {lammula L. *

Ramaneulus macounii Britt. var. macounii

Thalictrum occidentale Gray

BERBERIDACEAE

Berberis aguifclium Pursh

Berveris nervosa Pursh

Berberis repens Lindl.*

FUMARTACEAE

Dicentra formosa (Andr.) Walpers

CRUCIFERAE

Arabis nirsuta (L.) Scop. var. glabrata

Barvarea corthoceras Ledeb,

Cardamine pennsylvanieca Muhl,

DRCESERACEAR

Drusera robtundifolia L.

CRASSULACEAE

cedum lanceolatum Tory, var. lanceolatum

Sedum oreganum Nutt.,

SAXIFRAGACEAD

Houchera micrantha Dougl. ex Lindl, var. diversifolia (Rydb.) R, B. & L.

Parnassia fimbriata Konip var. {imbriata

paxifraga Terruginea Grah., var, macounil Engelm. & Irmsch,

PR

Saxivrara punctata L. var. cascadensis (Calder & Savile) C.L, Hiteh,



reilima grandiflora (Pursh) Dougl.

Tilarslla trifoliata L.

Tiarells unifoliata Hook.

GROZSULARIACEAR

Ribes lacusire (Pers.) Poir

Rives triste Pall.

FYDRANGEACEA

Philadelphus lewisil Pursh

ROSBACEAR

Amelanchier alnifolia Nutt. ver. semiintegrifoilia {Hook.) C. L. Hitch.

Aruncus sylvester Kostel,

Fragaria virginiana Duchesne var. platypetala (Rydb.) Hall

Geum macrophyllum Willd., var, pacrophyllum

Holodiscus discolor (Pursh) Maxim. var. discolor

Physoearpus capitatus (Pursh) Kuntze

Potentilla glandulosa Lindl. var. glandulosa

Potentilla palustris (L.) Scop.

Prunus emarzinata (Dougl.) Walpers var. emarginata

Rosa gvmnocarpa Nutt.

Rosa nutkana Presl var. nutkana

Rubus idaeus L. ssp. sachalinensis (Levl.) Foeke var. sachalinensis

Rubus leuccodermis Dougl. ex T.& G.

Rubus parviflorus Nutl., var. parviflorus

Rubus pedatus J. B. Smith

Fubus spechablilis Pursh

Rubus ursinus Cham. & Schlechi, var. macropetalus (Dousl.) Brown

Sanyralsorva sitehensis C. AL Meyer*
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Spiroaesa petulifolia Pall

Spiraea dourlasii Hook. var. menziesii (Hook.) Presl

LECGUMINGCEAE

fupinus latifolius Apardh. var. latifolius

Trifolium repens L.

CELASTRACEAE

Pachy/stima myrsinites (Pursh) Raf.

5

ACERACEAE

Acer circinatum Pursh

Acer zlabrum Torr. var. douglasii (Hook.) Dippel

Acer macrophyllum Pursh

RHAMNACEAE

Ceanothus sanguineus Pursh

Ceancthus velutinus Dougl. ex Hook. var. laevigatus (HOOK.) T.

Rhamnus purshiana DC.

VICLACEAE

Shepherdia canadensis (L.) Nutt.

ORAGRACEAR

Circaesa alpina L.

Epilobium alpinum L. var, alpinum

Fpilobium alpinum L. var. lactiflorum (Hauss:n.) C. L. Hitch,

Epilobivm angustifolium L.

Bpilobium glaverrimum Barbey

Epilobium latifoliuwm L.

svien Lindl, ex Hook.

g
&
o
=
=

T T R
Epiloblum

ilobium watsonii Barvey var, oceidentale (Trel.)} ¢. L. Hitch

I3



ABALTACEAE

UNBELLIFERAE

Anrelica argubta Nutt,

Heracleum lanatum Michx

Lovatciwn ampisuum (Hutt.) Coult. & Rose

Gemorniza chilensis H., & A.

CORNACEAR

Cornus canadensis L.

Cornus stolonifera Michx. var. ccecidentalis (T. & G.) C. L. Hitch.

SRICACEAR

Allotropa virsata T. & G. ex Gray

Arectostaphyllos uva-ursi (L.) Spreng.

Chimaphila menziesii (R. Br.) Sprenz.

Chimavhila umcellata (L.) Bart. var. occcidenzalis {Rydc.) Blake

Gaul-heria ovatifolia Gray

Gauliheria snallon Pursh

Hypopliys monotropa Crantz

Menzlesia ferruzinea Smith var. ferrugines

Monowropa uniflora 1.,

Prerospora andromedea Nuti.

Pyrola asarifolia Michx. var., asarifolia

Pyrola asarifolia Michx. var. purpurea*

Pirola dentata Smith

Pryrola picia Smith

Pyrola scounda L. var, sccounda

~y

Prrola virens Schwelgs.

Ly

Vacodinium alsskasnsse Howell
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mith
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Vaccinium ovalifolium

Vaceiniun newmvranaceun Douxl. ex Hook.

Vacelnium parvifoliwa Smiih

Vacceinium scoparyium Leiberg

PRIMULACEAR

Trienvalils arcsieca Flsch. ex Hook.

Triencalis latifolia Hock.

MENYANTHACEAR

Menvanthes trifeliata L.

APCCYHACEAE

Apocrnum androsasuifoliug L.

POLEMONTIACEAR

Collomia hetercophylla Hook.

EYDRCPHYLLACEAE

N

Phaceiia heterophyllia Pursh var. heterophylla

Romanzoffia sitchensis Bong.

TABTATEAE

Mentha arvensis L. var. glavrata {Penth.) Fern,

SCROPHULARTACEAE

Collinsgia parviflora Lindl.

=
o
21
i
-
o
o
-

utiatus DC. var. depauperatus {Gray) Grant *

Mimuling lewisii Pursh

Mimulus moschacus Dougl.

e ex Heok. var., alba (Pennell) Crong.*

Pedicularis racemosa Do

Penstenon davidsonii Greene var, menzicsii (Keek) Crong.

Fengtemon serrulabus Menzies ex Smith

Veronica anmericana Schweln ex Benth. *

LENTIBULARTACEAE

JTeula valparis L.
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RUBIACEAR

Calium triflorum Michx.

CAPRIFOLIACEAR

Linneea borealis L. var., longiflora Torr.

Lonicera ciliosa (Pursh) IC

Lonicera involucrata (Rich.) Banks ex Spreng.

Sambucus racemosa L. var. arborescens (7. & G.) ex Gray

Symphoricarpos alous {L.) Blake var. laevigawus (Fern.) Blake

Viburnum edule {(Michx.) Raf,

YALERIANACEAR

Valeriana sitchensis Bong.

CAMPANULACEAE

Campanula roitundifolia L.

COMPOSITAE

Achillea millefolium L. ssp. lanulosa (Nuuz.) Piper var. lanulosa

Adenocaulon bicolor Hook.

Aravbalis margzaritacea (L.} B. & H.

Antennaria nezlecta (reene var. atienuata (Fern.) Crong.

Antennaria neglecta Greene var., howellii {(Greene) Crong.*

Arnica amplexicaulis Nutt,

Arnica latvifolia Bong. var. latitolia

Artemisia michauxiana Bess.*

Aster campestris Nutt. »

Aster modestus Lindl.

Sriophyllum lanatum (Pursh) Forbes var. lanatum

Hieracium aloiflorum Hook

vweilwn geouleri Hook, *

ra

Hier

Tactuea nmuralis (L.) Fresen

Tuina hrpoleucs Denth.
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Appendix 2

Checklist of Mammals

Nomenclature from Hall and Kelson (1959) with modifications.

Lepus americanus cascadensis Nelson, Saowshoe hare

Rutamias townsendii (Bachman). Townsend's chipmunk

Callospermoohilus lateralis saturatus (Rhoads). Cascade golden-mantled

ground squirrel

Tamiasciurus douglasii mollipilosus (Aud. and Bach.). Douglas squirrel

Castor canadensis leucodontus Gray. Beaver

Peromyscus maniculatus (Wagner). Common deer mouse

Ursus americanus altifrontalis Elliot., American black bear

Procyon lotor pacificus Merriam. Raccoon

Mustela vison epergumenos Bangs. Mink

lutra canadensis pacifica Rhoads. River otter

Felis concolor coregonensis Rafinesque, Cougar

Cervus canadensis nelsopi V., Bailey. Rocky Mountain elk

Coocoileus hemiorms columbianus (Richardson) Columbila black-tailed deer
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Appendix 3

Checklist of Birds

Nemenclature from Larrison and Sonnenberg (1968} and classification
from Jewett et al. (1953). Asteriske indicate those species not previously
reported from the park complex (Douglas, 1969a).

GAVIDAE
Gavia immer (Brunnich) Common loon
ANATIDAE

Anas platyrhynchos Linpaeus Common mallard

Athya affinis (Eyton) Lesser scaup

Bucephala islandica (Gmelin) Barrow's goldeneye¥

Lophodytes cucullatus (Linnaeug) Hooded merganser¥*

FALCCHIDAE

Falco sparverius Linnaeus §Sparrow hawk

TETRACNIDAE

Dendragavus obscurus {Say) Blue grouse

Bonasa umbellus (Linnaeus) Ruffed grouse

SCOLOPACIDAE

Actitis macularia (Linraeus) Spotied sandpiper

TIARIDAE

{arus californicus lawrence California gull#*

COLAMBIDAE

Columba fasciata Say Pand~tailed pigecn

CAPRIMULGIDAE

Chordeiles minor (Forster) Copmmmon nighthawk

APODIDAR

Chactura vaasxi {J. X, Townsend)  Vaux's swifi
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TROCHILIDAE

Selasphorus rufus {Gmelin)  Rufous hummingbird

ALCEDINIDAE

Megaceryle alcyon Linnaeus  Belted kingfisher

PICIDAE

Colaptes cafer (Gmelin) Red-shafter {licker

Dryocopus pileatus (Linnaeus) Pileated wocdpecker

Sphyrapicus varius {Linnaeus) Yellow-bellied sapsucker

Dendroconus villosus {Linnaeus) Eairy woodpecker

TYRANNHIDAE

Tyrapnus tyranous {Linnaeus) Eastern kingbird*

Tyrannus verticalis Say  Western kingbird»

Epidopex difficilis Baird Western flycatcher

Contopus sordidulis Linnaeus  Western wood pewvee

Nuttalornis bvorealis (Swainson) Olive-sided flycetcher

HIRUNDINIDAE

Pachycineta thalassina (Swainson) Violet-green swallow

Iridoorocne bicolor {(Vieillot} Tree swallow

Stegidopteryx ruficollis (Vieillot) Rough-winged swallow*

Hirundo rustica Linnaeus  Barn swallow#

CORVIDAE

Perisoreus canadensis (Linnaesus) Gray Jay

Cyenocitta stelleri (Gamslin) Steller's jay

Corvus corax Linnasus Common raven

PARIDAE

Barus rufescens J. K. Townsend Chestnut-backed chickadee

SITTIDAR

Sitte consdensis Linonasus led-breasted nuthatceh
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CERTHIDAE

Certhia familiarls Linnaeus  Brovwn creeper

CINCLIDAR

Cinclus mexicanus Swainson  Dipper

TROGLODYTIDAE

Trogledytes troglodytes (Linnaeus) VWinter wren

TUBRDIDAE

Turdus migratorius Linnasus  Robin

Ixoreus nsevius (Gmelin) Varied thrush

Hylocichla ustulata (Nuttall) Swainson's thrush

BOMBYCILLIDAE

Bombycilla cedrorum Vieillot — Cedar waxwing

PARULIDAE

Dendroica petechia (Linnaeus) Yellow warbler

Dendroica auduboni (Townsend) Audubon's warbler

Dendroica townsendil (Townsend) Townsend's warbler

ICTERIDAE

Agelaius phoeniceus {Linnaeus) Redwinged bleckbird*

THRAUPIDAR

Piranga ludoviciana {Wilson) Western tanager

FRINGILLIDAE

Hesperiphona vespertina (W, Cooper) Evening grosbeak

Spinus pimus (Wilson) Pine siskin

Junco oreganus (Townsend) Oregon junco

Spizella passerina (Bechstein) Chipping sparrow

Melospiza melodia (Wilson)  Song sparrow

Zopotrichia leucuphrys (Forsier) White-crowned sparrov
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Appendix 4
Snow Depths (SD) and Water Fquivalents (WE)
in Big Beaver Valley (inches)
Beaver Creek Traill, Sec. 35, T. 394, B, 1ZE
Sh 71 39 86 52 51 11
WE 28 14 36 14 23 5
Beaver Pass, Sec. 9, T, 39}, R. 1ZE
Harch April May
Max. Med. Max. Med. Max. Med.
Sh iz8 75 181 20 133 78
WE 47 28 73 33 63 34

Mean Annual Precipitation in Inches
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