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The Research Natural Area described in this
supplement is administered by the U.S.
Department of the Interior, National Park
Service. National Park Service Research Natural
Areas are located within National Parks or
Monuments which are administered by
Superintendents. A scientist wishing to use one
of these tracts should first contact the
Superintendent responsible for the Park in which
the Research Natural Area is located and outline
his proposed research. Because of their long
involvement with scientific and educational use
of the National Parks and Monuments, the
National Park Service has developed some
standard procedures covering applications for
such uses. 

Eventually all research must be approved by
the Park Superintendent, Director of the Region,
and Chief Scientist. A resources study proposal
must be prepared by the principal investigators
for the above administrators' review and
approval; area research biologists will assist in
preparation of the proposal. Formal collecting
permits are necessary within the Research
Natural Areas as well as the Parks in general.
There may be limitations on research activities
located on Research Natural Areas within
designated Wilderness Areas. 

The Research Natural Area described within is
a part of a Federal system of such tracts
established for research and educational pur-
poses. Each of these constitutes a site where
some natural features are preserved for scientific
purposes and natural processes are allowed to
dominate. Their main purposes are to provide: 

1. Baseline areas against which effects of
human activities can be compared; 

2. Sites for study of natural processes in
undisturbed ecosystems; and 

3. Gene pool preserves for all types of
organisms, especially rare and endangered
types. 

The total Federal system is outlined in "A
Directory of the Research Natural Areas on
Federal Lands of the United States of America.’’3

Of the 64 Federal Research Natural Areas in
Oregon and Washington, 45 are described in
"Federal Research Natural Areas in Oregon and
Washington: A Guidebook for Scientists and
Educators, "

4
 along with details on management

and use of such tracts; this description is the 8th
supplement to that guide. 

The guiding principle in management of
Research Natural Areas is to prevent unnatural
encroachments, activities which directly or
indirectly modify ecological processes on the
tracts. Logging and uncontrolled grazing are not
allowed, for example, nor is public use which
threatens significant impairment of scientific or
educational values. Management practices
necessary for maintenance of the ecosystem may
be allowed. 

Federal Research Natural Areas provide a
uniquely valuable system of publicly owned and
protected examples of undisturbed ecosystems
which are available to the scientist. Scientists can
conduct research with minimal 

1 Supplement No.8 to "Federal Research Natural Areas in
Oregon and Washington: A Guidebook for Scientists and
Educators," by Jerry F. Franklin, Frederick C. Hall, C. T.
Dyrness, and Chris Maser (USDA Forest Service, Pacific
Northwest Forest and Range Experiment Station, 498 p.,
iIlus., 1972). The guidebook is available from the
Superintendent of Documents, U.S. Government Printing
Office, Washington, D.C. 20402, for $4.90; stock number
001·001-00225-9. 

2 Donald B. Zobel is Associate Professor of Botany,
Oregon State University, Corvallis. At the time of this study,
he was employed by the Pacific Northwest Forest and Range
Experiment Station. C. Robert Wasem is Research Biologist,
North Cascades National Park, Sedro Woolley, Washington. 

3 Federal Committee on Ecological Reserves. 1977. A
directory of Research Natural Areas on Federal lands of the
United States of America. 280 p. U.S. Dep. Agric. For. Servo 

4 See footnote 1. 
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interference and reasonable assurance that in-
vestments in long-term studies will not be lost to
logging, land development, or similar activities.
In return, the scientist wishing to use a Research
Natural Area must: 

2. Obtain permission from the appropriate
administering agency before using the
area;5 

3. Abide by the administering agency's
regulations governing the use of the natural
area, including specific limitations on the
type of research, sampling methods, etc.,
allowed; and 

4. Inform the administering agency on the
progress of the research, published results,
and disposition of collected material. 

5 There are five agencies cooperating in this program in
the Pacific Northwest: Forest Service in the U.S. Department
of Agriculture; Bureau of Land Management, Fish and
Wildlife Service, and the National Park Service in the U.S.
Department of the Interior; and the U.S. Department of
Energy. 

The purposes of these limitations are simple to
insure that the scientific and educational values
on the tract are not impaired, to accumulate a
documented body of knowledge about the tract,
and to avoid conflicts between new and old
studies. Research on Research Natural Areas
must be essentially nondestructive in character-
destructive analysis of vegetation is generally
not allowed nor are studies requiring extensive
modification of the forest floor, or extensive
excavation of soil. Collection of plant and
animal specimens should be restricted to the
minimum necessary for provision of vouchers
and other research needs and in no case to a
degree which significantly reduces species
population levels. Such collections must also be
carried out in accordance with applicable State
and Federal agency regulations. Within these
broad guidelines, the appropriate uses of
Research Natural Areas are determined on a
case-by-case basis by the administering agency. 



Pyramid Lake Research Natural Area (RNA)
was established by the National Park Service in
1972 to protect a small oligotrophic lake (fig.
PL-1) and the surrounding habitat of the northern
rough-skinned newt (Taricha granulosa var.
granulosa). The area also includes a small,
rapidly flowing stream and both recently dis-
turbed and mature montane forest. The 48·ha
(l19-acre) area is in the Ross Lake National
Recreation Area, Whatcom County, Washington.
It is located at 48o42' N. latitude and 121 °07'
W.longitude. 

Access and Accommodations 
Pyramid Lake RN A is approached via

Washington State Highway 20, approximately 31
km (19 mil east of Marblemount or 100 km (62
mil west of Winthrop (fig. PL-2). The trail 

into the RNA begins 1 km (0.6 mil east of the
Gorge Lake bridge and 1 km (0.6 mil west of the
intersection with Diablo Dam Road. It is marked
with a small sign. The trail leads 3.4 km (2.1 mil
to Pyramid Lake and rises 458 m (1,500 ft). The
last 1.3 km (0.8 mil of the trail is within the
RNA. 

Accommodations are available at the Diablo
Lake Resort, about 1 km (0.6 mil north of the
highway on Diablo Dam Road. A National Park
Service campground is on Highway 20, 5.3 km
(3.3 mil southeast of the trailhead (fig. PL·2). 

Environment 
The Pyramid Lake Research Natural Area lies

in the eastern part of a large cirque basin which
forms the north face of Pyramid Peak 

A small oligotrophic lake with rough-skinned newts and surrounding montane forest in the northern
Washington Cascade Range. 





5. 

(figs. PL-2 and PL-3). The eastern half of the
area includes the lower slopes of a steep ridge
with much talus and rock outcrop. Pyramid Lake
is in a small, rocky basin at 802-m (2,630ft)
elevation along this steep, west-facing slope.
Two temporary ponds occur in the saddle
northeast of the lake. The western half of the
RNA is on gentler, less rocky topography, mostly
a series of benches with steeper intervening
slopes. It includes the drainage of the eastern fork
of Pyramid Creek, a small perennial stream.
There are a number of intermittent streams and
small areas with seepage. Elevations range from
671 m (2,220 ft) in the northwestern corner to the
878-m (2,880-ft) contour, which forms the
southern and eastern boundaries of the RNA (fig.
PL-3). 

This area has a wet, cool maritime climate. 
Climatic data are available from Diablo Dam, 2.6
km (1.6 mil northwest of Pyramid Lake (National
Oceanic and Atmospheric Administration 1976).
The Diablo Dam Weather Station is 520 m (1,700
ft) below the lake, in the canyon bottom along
Gorge Lake (a reservoir). Annual precipitation
averages 1873 mm (73.7 

in); the peak is in winter. Average monthly
precipitation for May through September is 100
mm or less, and total precipitation is 125 mm
(4.92 in) from June through August. Average
annual snowfall at Diablo Dam is 183 cm (71.9
in). Mean annual temperature is 9.2°C (48.5°F);
the monthly mean is -0.2°C (31.7°F) for January
and 18.3°C (64.9°F) for July. Mean maximum
temperatures in July average 25.5°C (77.9°F) and
mean minimums in January average -3.2°C
(26.3°F). 

Bedrock in the area is pre-Upper Jurassic
gneiss (Huntting et at. 1961). There have ap-
parently been no studies of soils in the immediate
area, but Snyder and Wade (1970) describe soils
from similar parent material to the west and
southwest in the Mount Baker National Forest.
There the soils are very gravelly loams, gravelly
loams, and gravelly sandy loams, up to 1 m (3 ft)
deep. They have about 40 percent rock fragments
in the topsoil and 55 to 65 percent in the subsoil.
Soils are well-drained, friable when moist, and
non-sticky and non-plastic when wet. They have
low fertility with pH 5 to 6. The 7th Approxima-
tion classification for these soils is "Typic
Ferrod; coarse loamy, mixed." 

Pyramid Lake has an area of 0.17 ha (0.42
acre) (fig. PL-4). It is deep for its small size, 



averaging 6.43 m (21.1 ft) for 18 soundings, with
a maximum depth of 8.75 m (26.7 ft). There is no
surface inlet stream, and the surface outlet stream
flows only intermittently. The shoreline is
occupied mainly by cliffs or talus; there is a
small marsh in the northwestern corner (figs. PL-
l and PL-4). Many logs are submerged or float in
the lake. Oxygen is abundant for aquatic life. The
lake is richer in nutrients and biota than most
high-elevation lakes, but it still can be considered
oligotrophic. The lake bottom is primarily silt,
muck, and organic detritus; there are rocks near
the shore below the talus. Most of the lake is
considered to be in the littoral zone. 

Detailed analyses of the lake water have given
the results shown in table 1. Further chemical
analysis from July 1971 samples gave the
following results:6 

Contrary to the information shown on U.S. 
Geologic Survey topographic maps, the outlet
from Pyramid Lake is not a major surface 

6 Ervin Hindin, Washington State University, Pullman,
personal communication, 1971. 

source for the east fork of Pyramid Creek. In July
1978, there was surface water only a few meters
down the outlet stream and its bed was dry near
its junction with the major creek. A stream which
runs north-northwest was encountered about 200
m (660 ft) into the Natural Area from the western
boundary near the southwest corner. It probably
provides much of the flow to the creek lower in
the RN A. The lower part of the stream is steep,
rocky, and torrential, flowing primarily through
heavy forest. 

Biota 
Plant Communities 

The forest vegetation represents the Abies
amabilis Zone (Franklin and Dyrness 1973) well,
except for the spotty importance of Alaska-cedar
(Chamaecyparis nootkatensis). It may also be
classified as forest cover type 226, Pacific Silver
Fir-Hemlock (Society of American Foresters
1964) or as unit 3, Silver FirDouglas-fir Forest
(Kuchler 1964). There are two major forest units
in the RNA. A young, often sparse, forest
occupies the steep, rocky topography in the
eastern half, including the area around the lake.
In contrast, the less rocky benches and gentler
slopes in the western part are covered with a
variable oldgrowth forest. The sharp ecotone (fig.
PL-5) separating the forest types closely follows
the topography. Charcoal is common in the
young forest but is not apparent in the older
stands. 



Tree sizes suggest that a single fire probably
resulted in establishment of the whole area of
young forest; ages determined at 1.4 m (4.5 ft) on
two dominant trees near the lake were 40 and 41
years in 1978. 

Most of the young forest is dominated by
Douglas-fir (Pseudotsuga menziesii), but western
hemlock (Tsuga heterophylla) and western red-
cedar (Thuja plicata) are important in the most
sheltered sites on moister soils. Dominant
Douglas-fir are usually 20- to 40-cm (8- to 16-in)
d.b.h. Western hemlock is reproducing in the
understory in the denser young forests on
exposed slopes (fig. PL-6). 

At the highest elevations in the young forest,
lodgepole pine (Pinus contorta) is common; it
dominates some slopes just above the boundary
of the RNA. Western white pine (Pinus monticola)
is rare. Pacific silver fir (Abies amabilis) is
represented in the younger forest only as
seedlings and Alaska-cedar only in a few shrubby
clumps. The understory of this young forest
varies- Vaccinium membranaceum,7 Gaultheria
shallon, Salix sp., and Acer circinatum are the more
important shrubs; Pteridium aquilinum, Chimaphila
umbellata, Hieraceum sp., and Pyrola sp., the 

7 Common names of understory plants are listed in table
PL-2. 



most common herbs. On moister soils, at the
base of the slope and on northern aspects, a
variety of understory species more common in
the old-growth forest are important. In the more
open, rocky areas, Pachistima myrsinites and, in
spots, Arctostaphylos uva-ursi, are important,
along with a variety of herbs. 

The old-growth forest presents a complex
mosaic in terms of: (1) dominance in all vegeta-
tion layers, (2) the age and density of tree
reproduction, and (3) the extent of recent tree
mortality. The canopy is dominated by a variety
of species (fig. PL-7): Douglas-fir (maximum
diameter measured = 234 cm or 92 in), western
red cedar (229 cm or 90 in), western hemlock
(125 cm or 49 in), Pacific silver fir (108 cm or 43
in) and, in a limited area in the northwest corner,
Alaska-cedar (63 cm or 25 in). Douglas-fir is
rather uncommon, except on the more convex
topography; large western red-cedars are most
common near water and on some of the more
protected benches. In some areas these two
species are absent, and relatively uniform stands
of western hemlock 

and Pacific silver fir dominate, these species
being mixed in various proportions. 

Small trees are mostly western hemlock and
Pacific silver fir, the latter becoming more im-
portant at higher elevations. Reproduction of
Alaska-cedar is usually shrub-like and seems to
be significant only in parts of the northwestern
section. Reproduction of western red-cedar is not
common in most of the closed forest. Conifer
saplings and seedlings are more dense on the
steep slopes between benches than on the
benches. Dense patches of conifer reproduction
of uniform size occur throughout the area. These
patches apparently represent local episodes of
disturbance, the most recent being under dead
trees in the canopy or near recent wind throws
(fig. PL-8). The oldest patches are dominated by
large trees of later seral species, such as western
hemlock and Pacific silver fir; no Douglas-fir or
western red-cedar are present. The extent and
composition of the understory vary with the
topography and presence of water as well as with
conditions in the tree strata. 



The results of these various factors which
affect forest structure and composition can best
be illustrated by describing a few representative
stands: 

1. On the large bench· several hundred meters
west of the lake, the overstory is dominated by
western hemlock up to 50-cm (20-in) d.b.h.. The
sparse tree reproduction is Pacific silver fir. The
vascular understory is very sparse- Vaccinium
membranaceum and Chimaphila umbellata are
the most important species with scattered C
menziesii, V scoparium, Goodyera oblongifolia,
Cornus canadensis, and Berberis nervosa. Moss
cover is extensive. 

2. Along the gentle ridgetop west of the trail
in the northern part of the RNA, western
hemlock and Douglas-fir dominate. The repro-
duction is Pacific silver fir, western hemlock,
and some western red-cedar. The most common
shrubs are several Vaccinium spp., Rhodo-
dendron albiflorum, and Gaultheria shallon.
Chimaphila umbellata, Linnaea borealis, 

Pyrola secunda, and Goodyera oblongifolia are
the major herbs. Moss cover is often complete.
The understory is dense only in scattered open-
ings. There are many dead trees but no signs of
fire. 

3. On benches and gentle slopes near the trail,
south of the stream crossing, western red-cedar
is a major component of the overstory (fig. PL-
9); a few exceed 2-m (6.5-ft) d.b.h. There are a
few large Douglas-fir. Western hemlock and
Pacific silver fir are also large (about 1 m or 3
ft). These latter two species comprise the tree
reproduction. The shrub layer includes Taxus
brevifolia, Vaccinium alaskense (V ovalifolium?),
V scoparium, Acer glabrum, A. circinatum,
Berberis nervosa, and, in the wettest spots,
Oplopanax horridum. The herb layer is variable
and rich, including Asarum caudatum, Athyrium
filix-femina, Blechnum spicant, Clintonia uniflora,
Corallorhiza sp., Cornus canadensis, Disporum
sp., Gymnocarpium dryopteris, Linnaea borealis,
Pyrola asarifolia, Tiarella trifoliata, Trientalis
latifolia, and Trillium sp. 



A variety of small communities add to the
diversity of the Pyramid Lake Research Natural
Area. These include the rock outcrops, talus (fig.
PL-I0), and a variety of wet spots lakeside
marsh, seeps, temporary ponds, stream-banks,
and vegetation mats on floating logs are all
represented. 

The most obvious species on outcrops and
talus are Acer circinatum and Pachistima
myrsinites, with a few trees. Other common
woody plants are Amelanchier alnifolia, Ribes
spp., Rubus parviflorus, Salix sp., Sorbus sp., and
Vaccinium sp. Alnus sinuata dominates some
north-facing areas. The large variety of
herbaceous species includes the ferns Cheilan-
thes gracillima, Cryptogramma crispa, Cystopteris
fragilis, Polypodium hesperium, and Polystichum
lonchitis. Penstemon davidsonii is common, as is
Agrostis scabra. 

Wet-site vegetation varies considerably. 
Nuphar polysepalum is the only floating- leaved
aquatic noted. Communities associated with
floating logs (fig. PL-ll) include Carex sp.,
Drosera rotundifolia, Lycopus uniflorus, and
Tofieldia glutinosa, among others. The marsh at
the northwestern corner of Pyramid Lake is
dominated by Spiraea douglasii; Rhododendron
albiflorum, Alnus sinuata, Acer circin- 



atum, A. glabrum, and Salix sp. are also present.
The herbaceous layer includes several Carex
spp., Calamagrostis crassiglumis, and Galium sp.
There is a small mat of Sphagnum, and
Fontanalis antipyretica is present. The larger
pond in the saddle northeast of the lake has a
wide band of Spiraea douglasii and Salix sp. on
the perimeter. Carex vesicaria dominates the
central area of the pond, which had shallow
standing water in mid-July. This area is about the
same size as the lake. A much smaller pond just
above it is fringed by Spiraea, but the center was
only mud in July. 

Seepage areas in the forest are usually
dominated by Oplopanax horridum, Athyrium
filix-femina, Tiarella trifoliata, Cornus cana-
densis, and Gymnocarpium dryopteris. In one
large, open seepage area on a flat, just west of
where the creek crosses the trail, Athyrium is 

dominant (fig. PL-12); Glyceria elata, Oplopanax
sp., Cornus canadensis, Rubus spectabilis,
Tiarella trifoliata, and Galium sp. are also
important. Lysichitum americanum is present. A
temporary pond in the forest has a moss mat with
a few small herbs. A hillside seep above the
creek near the northern boundary has a mixed
canopy of western red-cedar and Alaska-cedar,
along with western hemlock and reproduction of
Pacific silver fir. Besides the species mentioned
above, Equisetum arvense, Habenaria sp., and
Listera convallarioides occur. Several species
usually grow only along open streamsides:
Actaea rubra, Adenocaulon bicolor, Stenanthium
occidentale, Pamassia fimbriata, and Valeriana
sitchensis. 

Plants identified in the Research Natural Area
are listed in table PL-2. 







6. 

Fauna 
Large mammals known to be present include

the black bear. Columbian black-tailed deer, and
coyote. Pica are common. A list of mam- 

mals and birds expected to be in the RN A has
been compiled by E. R. Smith (tables PL-3 and
PL-4).8 The most obvious amphibian is the
northern rough-skinned newt (fig. PL-13) seen in
the lake in summer. The tailed frog (Ascaphus
truei) occurs in the creek, and the western
terrestrial garter snake (Thamnophis elegans) has
been seen. Pyramid Lake was first planted with
trout in 1936 or 1937; 1,370 cutthroat trout were
added in 1948. There were still trout about 1954.
but there have been none reported since at least
1966. There are probably no fish in Pyramid
Creek above the highway. 

8 Smith, E. R. 1973. Pyramid Lake Research Natural Area
Vertebrate Species Account. Unpubl. Report on file,
Headquarters, North Cascades Complex, Sedro Woolley,
Washington, 8 p. 







History of Disturbance 
The major disturbance affecting the area was a

fire that occurred 45-50 years ago, initiating the
young forest in the eastern half of the area. No
evidence of fire was found in the old-growth
forest away from the ecotone. The spotty pattern
of dead trees and tree regeneration indicates local
episodes of tree death, perhaps caused by disease
or insects. Dwarf mistletoe (Arceuthobium sp.)
infection of western hemlock is severe
throughout much of the old-growth forest.
Windthrow is usually of single scattered trees
except in one wet area (fig. PL-12) where several
large trees recently fell. 

Human disturbance has been minor, localized
along the trail and at the south end of the lake,
where there was some trampling and litter.
Mountain climbers use the trail to the lake and
then continue up slope west of the lake. There is
trail flagging above the lake but no sign of
disturbance along it. Camping in the area is not
permitted, but day use is probably moderate
because the trail head is on a main highway.
Trappers used the area in the past; an old trap
nailed to a tree and some nearby litter were found
in the old-growth forest. 

Research 
Pyramid Lake was sampled for water quality

and aquatic biota by National Park Service
personnel in 1971 and 1973. Trapping and
observations of vertebrates were done on
September 11-12, 1973 (see footnote 8). No
research is presently known to be underway. 

The aquatic habitat probably has the most
potential for research, since the lake is an easily
accessible example of a small, deep mountain
lake. The diverse tract of old-growth forest, on a
variety of wet to moderate habitats, is of interest,
especially in terms of the dynamics of tree
replacement after the pioneer canopy disappears.
The substrate, gneiss, presents a contrast to the
sedimentary and granitic rock in other Research
Natural Areas in the North Cascades which also
support forests of the Abies amabilis Zone (for
example, the North Fork Nooksack and Lake
Twentytwo Research Natural Areas). 

Maps and Aerial Photographs 
Maps applicable to the area include: 

Topography - 7.5' Diablo Dam and Ross Dam,
Washington quadrangles, scale 1:24,000, issued
by the U.S. Geological Survey in 1963; and
geology - Geologic Map of Washington, scale
1:500,000 (Huntting et al. 1961). Information on
the most recent aerial photography is available at
the North Cascades National Park Service
Complex headquarters, Sedro Woolley,
Washington. 
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The mission of the PACIFIC NORTHWEST FOREST AND RANGE
EXPERIMENT STATION is to provide the knowledge, technology, and
alternatives for present and future protection, management, and use of forest,
range, and related environments. 

Within this overall mission, the Station conducts and stimulates research
to facilitate and to accelerate progress toward the following goals: 

1. Providing safe and efficient technology for inventory, protection, and
use of resources. 

2. Developing and evaluating alternative methods and levels of resource
management. 

3. Achieving optimum sustained resource productivity consistent with
maintaining a high quality forest environment. 

The area of research encompasses Oregon, Washington, Alaska, and, in
some cases, California, Hawaii, the Western States, and the Nation. Results of
the research are made available promptly. Project headquarters are at: 






