
 

 

The Research Natural Area described in this 
supplement is administered by the Forest 
Service, U.S. Department of Agriculture. Forest 
Service Research Natural Areas are located 
within Ranger Districts which are themselves 
administrative subdivisions of National Forests. 
Normal management and protective activities are 
the responsibility of District Rangers and Forest 
Supervisors. Scientific and educational uses of 
these areas are the responsibility of the research 
branch of the USDA Forest Service. A scientist 
interested in using one of the areas in Oregon and 
Washington should, therefore, contact the 
Director of the Pacific Northwest Forest and 
Range Experiment Station (809 N.E. 6th Ave., 
Portland, Oregon 97232) and outline the activity 
planned. If extensive use of one or more Forest 
Service Research Natural Areas is planned, a 
cooperative agreement between the scientist and 
the USDA Forest Service may be necessary. The 
Forest Supervisor and District Ranger 
administering the affected Research Natural Area 
will be informed of mutually agreed on activities 
by the Experiment Station Director. A scientist 
should still visit the administering Ranger Station 
when initiating the work and explain its nature, 
purpose, and duration. Permission for brief visits 
to Research Natural Areas for observational 
purposes can be obtained from the District 
Ranger.  

The Research Natural Area described in this 
supplement is part of a Federal system of such 
tracts established for research and educational 
purposes. 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 measured;  

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

1979  

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 established Federal Research Natural 
Areas in Oregon and Washington, 54 are 
described in "Federal Research Natural Areas in 
Oregon and Washington: A Guidebook for 
Scientists and Educators" and Supplements 1 
through 9. This description is Supplement No. 
10. Supplements describing subsequent additions 
to the system will be prepared.  

The guiding principle in management of 
Research Natural Areas is to prevent unnatural 
encroachments or activities that 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 neces-
sary 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 eco-  
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systems available to the scientist. Research can 
be conducted with minimal interference and 
reasonable assurance that investments in long-
term studies will not be lost to logging, land 
development, or similar activities. In return, a 
scientist wishing to use a Research Natural Area 
has some obligations; these are to:  

1. Obtain permission from the appropriate 
administering agency before using the 
area;4  

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

3. Inform the administering agency of the 
progress of the research, published results, 
and disposition of collected materials.  

The purposes of these limitations are simple-  

4 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 National Park Service in the U.S. 
Department of the Interior; and the U.S. Department of 
Energy.  
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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 conflict between 
new and old studies. Research on Research 
Natural Areas must be essentially nondestructive; 
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 that 
significantly reduces the population levels of 
species. 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.  

A scientist wishing to use a particular 
Research Natural Area must determine the 
administering agency, contact it regarding the 
proposed use, and obtain the necessary per-
mission. Each agency differs slightly in its 
requirements.  
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meridian. Spur ridges leading to the summit of 
Goat Mountain and Forest Roads N 827, N 847, 
and N 859 essentially delimit the boundaries of 
the natural area (fig. GH-2). The natural area lies 
at 46° 10' N.latitude and 122° 16' W. longitude.  

Access and Accommodations  
The RNA is located approximately 80 km (50 

miles) northeast of Portland, Oregon, and 18 km 
(11 miles) north of Cougar, Washington. Cougar 
is 46 km (29 miles) east of Woodland on State 
Highway 503. To reach the natural area turn off 
State Highway 503 approximately 1.6 km (1 
mile) west of Cougar onto Forest Road N 818 
(Lake Merrill Road). Follow Road N 818 for 18.9 
km (11.8 miles) to its junction with Forest Road 
N 859. Turn north onto N 859 and follow it for 
1.3 km (0.8 mile) to the southeast corner of the 
RN A. The natural area boundary follows Forest 
Road N 859 for 1.1 km (0.7 mile to the junction 
of N 859 and N 847 and then follows N 847 for 
1.6 km (1.0 mile). Good access to the southern 
part of the RN A is from a rock quarry in section 
26; a short spur leads to the quarry from Forest 
Road N 859, about 1.0 km (0.6 mile) north of the 
N 818 and N 859 junction. A barricaded jeep trail 
leads from the quarry to Goat Marsh Lake, and 
fisherman trails lead along the west side of the 
lake and over a low ridge to the large pond in the 
RN A. Forest Roads N 847 and N 827 provide 
good access to the northern half of the RN A.  

Commercial accommodations are available in 
Woodland, Washington, and can sometimes be 
arranged in Cougar. There are several improved 
forest campsites in the Cougar area.  

Environment  
The Goat Marsh RNA encompasses a range in 

elevation from 885 m (2,950 feet) where 
Coldspring Creek leaves the RN A to 1 490 m 
(4,965 feet) at the summit of Goat Mountain. 
Topography is predominantly gentle; slopes are 
moderate along the northern boundary but 
precipitous on Goat Mountain.  

The RNA is located at the foot of Mount St.  
Helens, a volcano with a very active and violent 
recent history of eruptions (Crandell et  
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al. 1975). The wetlands appear to have been 
formed 300 to 450 years ago, when one hot 
pyroclastic flow, or possibly several flows, 
moved down the southwest flank of Mount St. 
Helens and blocked the normal flow of Cold-
spring Creek (fig. G H-3).5 Additional evidence 
of volcanic activity is found in the soil on the 
flank of Goat Mountain, which consists largely of 
air-laid deposits of pumiceous ash and lapilli 
from Mount St. Helens. The youngest rock 
beneath the pyroclastic flows is a basalt lava flow 
probably 1,900 to 2,000 years old. Goat 
Mountain is composed of porphyritic dacite ac-
cording to C. A. Hopson, U.S. Geological Survey 
(see footnote 5).  

A wet, cool, maritime climate prevails-little of 
the annual precipitation occurs from June to 
August. The average annual snowfall for the 
nearby Spirit Lake Ranger Station is 767 cm (302 
inches). The following climatic data are from the 
closest weather station at Cougar (Meteorology 
Committee, Pacific Northwest River Basins 
Commission 1969):  

Soils on the natural area are highly variable. 
Organic soil profiles are found in the low marshy 
areas. Soils on the pyroclastic flows are generally 
an unstratified and poorly sorted mass of pebble 
and cobble-size rock fragments in a friable sandy 
matrix; depth of rootable material on the surface 
of the flows ranges from 15 to 45 cm (6 to 18 in). 
Inceptisols derived principally from air-laid 
pumice and ash characterize the uplands.  



 



 



 



 



 



 

 The largest area. of bog and swamp is in the  Pyroclastic-Flow Forests  
south-central portion of the RN A and appears  
 to be at least partially a product of beavers'  The forests in the western third of the RNA 
 activity. A major dam and pond with beaver  reflect the generally unfavorable nature of the 
 lodge are located here (fig. GH-6). The open  substrate. The most extreme sites are occupied 
 water areas form a mosaic with shrub thickets,  by open, low-vigor stands in which Pinus con-
 low vigor trees, and snags. Salix spp. and  torta dominates (fig. GR-8); good examples are 
 Spiraea douglasii are the most common                                  found along the road on the eastern boundary 
 shrubs. Snags are concentrated along the         of the RN A.  
 southern and eastern peripheries of the beaver  Mature trees on these sites are typically 6 to 
 pond, suggesting flooding of a low vigor forest  8 m (20 to 40 ft) high and 15- to 25-cm (6- to 10-
 (fig. GR-7).  m) d.b.h. The sparse understory is character-

      ized by Arctostaphylos uva-ursi, the only  
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 significant vascular plant, and a dense and  plicata may also be present. Populus tri-  
 species-rich ground layer of mosses and  chocarpa are found on the moistest forested  
 lichens.  sites. The understory also becomes richer on  
 The forests on the flows increase in diversity  more mesic sites and includes a scattering of  
 as the depth of rootable substrate, moisture  larger shrubs (e.g., Alnus sinuata), lower  
 supply, or both increase. This enrichment  shrubs (e.g., Pachistima myrsinites), and herbs  
 occurs along the edge of the marshes on the  (e.g., Achlys triphylla). The ground layer of  
 west and Abies procera forest on the north. On  cryptogams is simplified to a few moss species.  
 these better habitats, Pseudotsuga menziesii  Pinus contorta is the climax species over 
 and Tsuga heterophylla are the most common  much of the surface underlain by pyroclastic  
 associates. Abies lasiocarpa, Abies amabilis,  flows, giving way to Pseudotsuga menziesii  
 Abies procera, Pinus monticola, and Thuja  and Tsuga heterophylla on the richer sites.  
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 Lower Slope Forests  ing. dead trees and down logs. The superlative  
Abies procera stand at the northern edge of the  

 Massive old-growth forests dominate the  RNA was first recognized by a Weyerhaeuser  
 flats, toe slopes, and lower mountain slopes  Co. timber cruiser in the 1950's who reportedly  
 around the wetlands. Abies procera is the  felt it to be the highest volume stand he had  
 characteristic dominant, and the RNA in-  ever examined. Weyerhaeuser subsequently  
 eludes some of the finest individual specimens,  traded the section with the grove and most of  
 as well as the highest volume grove of this  the marsh to the USDA Forest Service.  
 species in existence (fig. G H-9). Some of the  The first scientific study of the grove was 
 stands are considerably past their prime,  made by a joint U.S.-Japanese International  
 however, and include large volumes of stand-  Biological Program team in 1972. A hectare  



 

was selected, trees were measured, and the 
biomass values of stems were calculated 
(Fujimori et al. 1976). The reported values 
exceed those for a superlative old-growth 
Pseudotsuga menziesii grove measured at the same 
time. In fact, the stem biomass (1,687 t/ha or 753 
tons/acre) and basal area (147.4 m2/ha or 642 
ft2/acre) values exceed all others reported in the 
world, except those for Sequoia sempervirens 
forests.  

Additional data are available from a 4-ha (IO-
acre) permanent sample plot established in the 
same grove by the Pacific Northwest Forest and 
Range Experiment Station in 1977 (table 2). 
Abies procera is by far the most important 
species. Pseudotsuga menziesii is ranked second in 
terms of volume; but Abies amabilis is the most 
numerous, followed by Tsuga heterophylla. A 
stem map makes it possible to identify the 
portions of this stand with the highest volumes. 
One contiguous square hectare contained 
1,008,040 board feet (fum), the equivalent of 
407,934 fbm/acre. The largest specimen was a 
235-cm (92.7-in) d.b.h., 80.8 m (269.3 ft) tall 
Abies procera, containing 105.7 m3 (3,774 ft3 or 
28,893 fum); calculations were based on optical 
dendrometer measurements. The stand also 
contains Pseudotsuga up to 93.3 m (310.9 ft) in 
height and 215-cm (84.7-in) d.b.h., but tree 
volumes are much higher for Abies procera at 
comparable diameters because of a much higher 
form factor. The ages of the dominant trees 
appear to be about 325 to 350 years, based on 
counts of stumps along the road.  

The understory is primarily herbaceous and 
characteristic of the most productive subalpine 
habitat types: Abies amabilis/Streptopus roseus and 
A. amabilis/Oxalis oregana (Franklin 1966). Major 
species are Acer circinatum, Achlys triphylla, 
Vancouveria hexandra, Streptopus roseus, Tiarella 
unifoliata, Oxalis oregana, Gymnocarpium 
dryopteris, Coptis laciniata, Anemone deltoidea, 
Viola sempervirens, and Comus canadensis.  

Steep-Slope  
Forests dominated by Abies amabilis and Tsuga 

heterophylla cover much of the steep, broken, 
eastern slopes of Goat Mountain. These have not 
been carefully examined. Although individual 
trees are often large, stand volumes vary widely 
with topography; the average stand volume is 
relatively low because of rock outcrops, cliffs, 
etc. (fig. GR-l). Abies amabilis and procera, Tsuga 
heterophylla, and Pseudotsuga menziesii are the 
major species.  

Fauna  
Amphibians known to be resident breeders 

include the Cascade frog (Rana cascadae), the 
western toad (Bufo boreas), and the rough-skinned 
newt (Taricha granulosa). The northwestern 
salamander (Ambystoma gracile), the long-toed 
salamander (A. macrodactylum), and Copes 
salamander (Dicamptodon copei) are also likely to 
occur on the area.  



 

Reptiles at Goat Marsh include the common 
garter snake (Thamnophis sirtalis), the north-
western garter snake (Thamnophis ordinoides), and 
the northern alligator lizard (Gerrhonotus 
coeruleus).  

A list of mammals that occur, or are likely to 
occur, at the Goat Marsh RNA is provided in 
table 3. Goat Marsh is especially good habitat for 
late summer and fall populations of elk. Many 
elk beds and rubbing posts (sapling Pinus 
contorta) may be noted in August. There is also 
abundant evidence of black tailed deer and black 
bear (Ursus americana).  

Several large beaver dams exist on part of the 
marsh. The area has been used by beavers for 
many years as evidenced by the relatively old age 
of some of the cuttings and lodges (fig. GH-6). 
These beaver colonies are of particular interest 
because of the increasing rarity of such dam-
building, lodge-dwelling colonies.  

Goat Marsh RN A provides prime habitat for 
several mammals with special requirements, 
including the marsh shrew, northern water shrew, 
and the Richardson vole.  

Because of the highly varied habitat, many 
species of birds not commonly found in old-
growth forests use the marsh and surrounding 
forest edge. Mallard ducks (Anas platyrhynchos) 
were seen on the ponds in August; and several 
species of migrant waterfowl, including canvas-
back (Aythya valisineria) and pintail ducks (Anas 
acuta), are likely to feed and rest here in the late 
fall. Kingfishers (Megaceryle alcyon), chestnut-
backed chickadees (Parus rufescens), pine siskins 
(Spinus pinus), gray jays (Perisoreus canadensis), 
Clark's nutcrackers (Nucifraga columbiana), song 
sparrows (Melospiza melodia), red crossbills 
(Loxia curvirostra), and several other common 
species were seen on the area in August.  

History of Disturbance  
There is little evidence of human intrusion into 

either the marsh or the forest communities. The 
greatest disturbances in the area have been 
caused by pyroclastic flows and the history of 
beaver activity which continues to change the 
pattern of the aquatic communities. The natural 
area is situated in a natural drainage, with high 
rugged ridges on two sides. The remaining 
boundaries of the marsh have forested margins 
that act as buffers to check  
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sedimentation or other disturbances that accrue as 
the result of logging activities on adjacent slopes. 
A 4-ha (10-acre) portion of a circa 1965 clear-cut 
intrudes on the northwest boundary of the natural 
area. Roadsides at the margins of the natural area 
presently contribute minimal disturbance. 
Recreational use by hunters and fishermen has 
the greatest potential for future disturbance in the 
interior of the natural area.  

Previous Research 
Research use of the Goat Marsh RNA has been 

confined primarily to the Abies procera stands. 
The previously mentioned cooperative U.S.-
Japanese biomass analysis was conducted as a
part of the International Biological Program 
(Fujimori et al. 1976).  

The Pacific Northwest Forest and Range Ex-
periment Station established a 4-ha (lO-acre) 
permanent sample plot within the best Abies 
procera grove in 1977. This 200-m (660-foot) 
square tract is gridded into 25-m2 (82.5-ft2) 
subplots, on which all trees over 15-cm (6-inch) 
d.b.h. are stem mapped. An optical dendrometer 
was used to measure a subsample of the trees for 
height and volume. Standing dead trees and down 
logs are also mapped and measured. The 
complete stand map, which includes live, dead, 
and down stems, is available, along with a O.6-m 
(2-ft) contour interval map of the tract.7 An 
exemplary portion of the map is shown in figure 
GH-10. Some results of the stand analysis were 
cited earlier.  

7 Contact Dr. Jerry Franklin, Forestry Sciences Laboratory, 
3200 Jefferson Way, Corvallis, Oregon 97331.  
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Some additional data on community                                         can be easily located within homogeneous, 
structure-e.g., the Pinus contorta stands in                           well-defined community types and materials  
Franklin (l966)-as well as limited plant collec-                        carried from one community to another  
tions, have been gathered under USDA Forest                         verified relatively easily.  
Service and Pacific Northwest Natural Area  

 Committee sponsorship ...                                                   Maps and Arial Photographs  
The natural area provides an excellent site  

 for limnological, terrestrial, and aquatic-  The topographic map applicable to the 
 terrestrial interface research. The exchange of  natural area is the 15-foot Cougar, Washing-  
 materials and energy between marsh and  ton, quadrangle, scale 1:62,500, issued by the  
 forest communities can be easily studied in  U.S. Geological Survey in 1953. The District  
 this accessible area on generally gentle terrain.  Ranger (Wind River Ranger District) or Forest  
 Because the various community types are  Supervisor (Gifford Pinchot National Forest,  
 quite extensive, trampling and other distur-  Vancouver, Washington) can provide details  
 bance from research are minimal. Ecotones are  on the most recent aerial photo coverage and  
 often quite abrupt so that sampling stations  forest type maps for the area.  
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