
 
 

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 ob-
tained from the District Ranger.  

Neskowin Crest Research Natural Area, described 
in this supplement, is part of a Federal system of 
such areas established for research and educational 
purposes. Each Research Natural Area 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;  
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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 Federal system is outlined in "A Directory of 
the Research Natural Areas on Federal Lands of the 
United States of America."3 Of the 68established 
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."  

Supplements 1 through 12 describe areas not 
included in the guidebook. This supplement, No. 13, 
revises the description of Neskowin Crest Research 
Natural Area given in the guidebook because the 
area was enlarged in 1980.  

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 areas. Logging and 
uncontrolled grazing are not allowed, for example, 
nor is public use that threatens significant 
impairment of scientific or educational values. 
Management practices necessary for maintenance of 
the ecosystem may be allowed.  
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 Federal Research Natural Areas provide a  The purposes of these limitations are simple 
 uniquely valuable system of publicly owned  to insure that the scientific and educational 
 and protected examples of undisturbed eco-  values on the area are not impaired, to accumu-
 systems available to the scientist. Research can  late a documented body of know ledge about the 
 be conducted with minimal interference and  area, and to avoid conflict between new and old 
 reasonable assurance that investments in long-  studies. Research on Research Natural Areas 
 term studies will not be lost to logging, land  must be essentially nondestructive; destructive 
 development, or similar activities. In return, a  analysis of vegetation is generally not allowed, 
 scientist wishing to use a Research Natural  nor are studies requiring extensive modifica-
 Area has some obligations; these are to:  tion of the forest floor or extensive excavation of 
1.Obtain permission from the appropriate                        soil.  Collection of plant and animal specimens 
 administering agency before using the area;4  should be restricted to the minimum necessary 
2.Abide by the administering agency's regula-                                for provision of vouchers and other research  
 tions governing use of the natural area, in-  needs and in no case to a degree that significant-
 cluding specific limitations on the type of  ly reduces the population levels of species. Such 
 research, sampling methods, etc., allowed;  collections must also be carried out in accor-
 and  dance with applicable State and Federal agen-
3.Inform the administering agency of the                                         cy regulations. Within these broad guidelines, 
 progress of the research, published results,  the appropriate uses of Research Natural Areas 
 and disposition of collected materials.  are determined on a case-by-case basis by the 

            administering agency.  
A scientist wishing to use a particular  

 4 Five agencies cooperate in this program. in. the Pacific  Research Natural Area must determine the 
 Northwest (each agency differs slightly in Its require-    
 ments): Forest Service in the U.S. Department of Agricul-  administering agency, contact it regarding the 
 ture;. Bureau of. Land Manage. Dept, Fish and Wildlife  proposed use and obtain the necessary permis-
Service, and National Park Service in the U.S. Department.    .  
 of the Interior; and the U.S. Department of Energy.  ion. Each agency differs slightly In Its require-  

ments.  
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Access and Accommodations  
Access to the Research Natural Area is by U.S.  

Highway 101 between Lincoln City and Neskowin, 
Oregon. A maintained trail, #1303, traverses a 
portion of the west half of the RN A, entering it from 
the south. To reach this trail, turn west off U.S. 
Highway 101 onto Forest Road 1861 at the Cascade 
Head summit. Continue on Forest Road 1861 for 
about 6 km (3.7 mi) to its junction with Forest Road 
122. Keep left on Road 1861 and follow signs for 
Hart's Cove Trail (1303). Trail 1303 enters the 
southwestern corner of the RNA about 1.6 km (1 mi) 
from the trail head. Several unmarked low-standard 
trails provide access to research sites in the RNA. 
Details on access will be provided by the Pacific 
Northwest Forest and Range Experiment Station, 
Portland, Oregon, to scientists wishing to use the 
RNA.  

Commercial accommodations are available at 
Neskowin, 1.6 km (1 mi)north, and at Lincoln City 
about 14 km (9 mi) south. Neskowin Creek Forest 
Camp is located along the Neskowin scenic drive 
(old U.S.l0l)within Cascade Head Experimental 
Forest.  

Environment  
The Neskowin Crest Research Natural Area is 

topographically rugged. It occupies a headland 
dissected by numerous drainages. It plunges abruptly 
into the ocean in a series of cliffs along the northwest 
and west boundaries. Topography is gentle only 
along major ridgetops; slopes are steep. Elevation 
ranges from sea level to over 427 m (1,400ft) at the 
southeast corner. The tops of the ocean cliffs-the 
lowest elevations with forests-are 45 to 75 m (150 to 
250 ft) in elevation. Numerous small permanent 
streams rise within the RN A, and drainages of two 
larger streams (Calf and Chitwood Creeks) are within 
the RNA.  

The RN A lies entirely on a headland of volcanic 
bedrock, alkalic basalt flows, breccias, and waterlain 
pyroclastic rocks of I ate- Eocene age (Snavely and 
Wagner 1964, Snavely and Vokes 1949). The 
headland exists only because these volcanic materials 
are more resistant to erosion than are surrounding 
sedimentary formations. There appears, however, to 
be a capping of marine tuffaceous siltstone over the 
basalt bedrock in most locations; basaltic outcrops 
are generally confined to ocean cliffs (Snavely and 
Vokes 1949).  

Oregon marine climate is pronounced in this  
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oceanside RNA. It is wet and cool; seasonal and 
diurnal fluctuations in temperature are minimal. 
Strong ocean winds sweep the area. Although 
most precipitation occurs during the winter, there 
is no drought in the summer. Summer fog is a 
dominant climatic phenomenon; it envelops the 
headland on most warm summer days. The fog 
condenses on tree crowns and falls to the ground 
as "fog drip." A study of precipitation in forests 
and in openings on Cascade Head near the RN A 
indicated a 26-percent increase in precipitation 
caused by fog drip under stands (Ruth 1954). The 
following data are from the nearest weather 
station at Cascade Head Experimental Forest 
headquarters (listed as Otis 2 NE in U.S. Weather 
Bureau 1965):  
 Mean annual temperature  13.3°C (50. 6°F) 
 Mean January temperature  5.3°C (41.5°F) 
 Mean July temperature  15.3°C (59.6°F) 
Mean January minimum  
 temperature  2.2°C (35.9°F) 
Mean July maximum  
 temperature  20.9°C (69.7°F) 
Average annual  
 precipitation  2 496 mm (98.26 in) 

(does not include fog drip) 
June through August  
 precipitation  163 mm (6.42 in) 

(does not include fog drip)  
Additional climatic data for this station and 

vicinity are available in Ruth (1954). Because the 
weather station is located at an elevation lower 
and farther inland than the RNA, temperatures are 
probably somewhat cooler and precipitation 
higher on the RNA, especially when fog drip is 
included.  

Soils in the RN A have not been mapped or 
classified into series; profiles examined, however, 
can best be characterized as Astoria-like Sols 
Bruns Acides. They have developed primarily 
from tuffaceous siltstones, although basalt bed-
rock sometimes causes significant local modifica-
tions of the profiles. Soils are moderately fine 
textured and moderately well drained. A typical 
profile consists of the following horizons: 2-8 cm 
(0.8-3.2 in), 01 and 02; 5-10 cm (2-4 in), very 
dark brown silt loam All; 7-23 cm (2.8-9.2 in), 
dark brown A12; 15-40 cm (6-16 in), dark 
yellowish brown silty clay loam A30r B 1; 15-80 
cm (6-32 in), dark yellowish- brown silty clay 
loam B2; and a B3 or C horizon, or both. Surface 
soils are strongly  



 

Sitka spruce and western hemlock forests grow on a headland that projects into the Pacific Ocean; two 
complete stream drainages and a prairie are included on the end of the headland.  

The Neskowin Crest Research Natural Area (RN 
A) was established on October 26, 1941, as an 
example of Sitka spruce-western hemlock forest on 
the ocean front. 5 The area was enlarged in 1980 to 
include two complete stream drainages, a grassy 
headland community, and a greater length of 
coastline. The 476-ha(1,190-acre) tract, located in 
Tillamook County, Oregon, is administered by the 
Hebo Ranger District(Hebo, Oregon), Siuslaw 
National Forest. It is part of the 4 815-ha (11,890-
acre) Cascade Head Experimental For-  

est, maintained by the Pacific Northwest Forest and 
Range Experiment Station for research and 
demonstration of management techniques of coastal 
spruce-hemlock forest (Madison 1957). The RN A is 
also part of the Cascade Head Scenic Research Area 
set aside by an act of the United States Congress in 
1974 (Public Law 93-535). The RNA occupies all of 
section 2 and portions of sections 1, 3, 10, 11, and 
12, T. 6 S., R. 11 W, Willamette meridian (lat45°05' 
N.; long. 124°00' W) (fig. NC-1).  



 



 

A series of 44 permanent sample plots were 
installed from 1977 to 1979 along four east-west 
transects in the RNA (fig. NC-3). All trees 5 cm (2 
in) and larger were tagged and d. b.h. measured on 
the 1 00o-m2 (10,758-ft2) circular plots. An optical 
dendrometer was used to measure height and volume 
on a subs ample of the trees. The distribution of 
hemlock and spruce in the various diameter classes is 
illustrated in figure NC-4. At this time in succession, 
hemlock clearly outnumbers spruce in reproductive 
diameter classes (up to 10 cm; 4 in), and it is 
beginning to compete in the larger diameter classes. 
Spruce still dominate the 100+ cm (40 in) diameter 
classes but are being lost to windthrow and top 
breakage. The openings that result from losses are 
filled more quickly by hemlock regeneration than by 
spruce regeneration, except in larger, ocean-spray-
prone openings where spruce is more aggressive than 
hemlock.  

Board-foot volume (International 1/4-in rule) 
averages 200,072 board feet (fbm) per hectare 
(81,001/acre) over all plots (table NC-1). Volumes 
range from 41,307 fbm/ha (16,253/acre) on plot 34 to 
546,282 fbm/ha (218,513/acre) on plot 16. Plot 34 
occurs in an area of recent windthrow and contains 
207 trees, only 3 of which are larger than 15 cm (6 
in) in d.b.h. Plot 16 contains 16 trees, half of which 
are larger than 50 cm (20 in), with  

individual trees 209 and 176 cm (84 and 70 in).  
It is apparent that hemlock is beginning to 

dominate the forest in numbers of stems per hectare 
and basal area. Though biomass is still greater for 
Sitka spruce (table N C-l), succession is 
unquestionably toward replacement of the mixed 
forest by western hemlock. Regeneration is dispersed 
irregularly throughout the RNA. It is generally 
restricted to gaps in the tree canopy and to logs, root 
wads, and stumps beneath the canopy. Young 
saplings or seedlings are seldom rooted in bare 
mineral soil. Where severe windthrow has occurred, 
as in plot 34, dense thickets of western hemlock are 
established; no spruce were recorded for this plot. 
There are areas where Sitka spruce is very thick, 
however; some spruce are encountered along the 
trails.  

Understory vegetation has been sampled on 37 of 
the plots. Average percent coverage for shrubs, 
herbs, and bryophytes, and frequency for herbs only 
are shown in table NC-2. Because of the importance 
of substrate to regeneration, coverages are also 
shown for four substrates.  

Understory composition is generally uniform 
throughout the RNA. Polystichum munitum, Oxalis 
oregana, Blechnum spicant, Maianthemum bifolium, 
and Montiasibirica are the constant and characteristic 
herbs. Though shrub coverage is  
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less than herb coverage, certain shrubs occur 
regularly. Vaccinium parvifolium appears in all plots, 
Menziesia ferruginea in 92 percent, and Rubus 
spectabilis in 67 percent. Less common species 
include Clintonia uniflora, Rubus parvifolium, 
Trillium ovatum, Tiarella trifoliata, T. unifoliata, 
Galium triflorum, and Luzula parviflora.  

The western hemlock/swordfern community that 
prevails in the RN A is typical for the Oregon coast. 
Topography in the RN A is irregular. There are 
many openings, seep areas, and windthrow patches. 
These areas break up the continuity of the 
hemlock/swordfern plant community. The north-
south ridge on the east end of the RN A supports a 
heavier cover of grasses (Calamagrostis canadensis, 
Carex atrosquama, and Luzula parviflora)  
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than the rest of the area. It is likely that this area 
comprises a different plant community.  

Terrestrial and epiphytic mosses, lichens, and 
liverworts were recorded for 37 plots. Little work of 
this kind has been done on the coast. Table N C-2 
shows the percent coverage for the most common of 
the three bryoid growth forms. Table N C-3 is a list 
of the bryophytes and terrestrial lichens found on the 
permanent sample plots.  

A dense tangle of shrubs and herbs develops on 
the lower slopes, along streams, and in seep areas. 
Typical species in addition to the aforementioned are: 
Oplopanax horridum, Rubus parviflorus, Ribes 
bracteosum, Dryopteris dilatata, Sambucus 
melanocarpa, Athyrium filix-femina, Disporum 
smithii, and Stachys mexicana. Within the shrub 
layer, Rubus spectabilis is predominant on steep, 
unstable slopes and in openings; Vaccinium parvi-
folium, Menziesia ferruginea, and Oplopanax 
horridum are prevalent on more gentle, stable, 
shaded areas; Carex obnupta, Corydalis scouleri, 
Liysichitum americanum, and Chrysosplenium 
glechomaefolium typify swamp areas.  

Substrate is an important component of the 
understory. Almost all regeneration occurs on dead 
wood, root wads, and the bases of dead or dying 
trees. The average percent cover of the total plot area 
for down logs is greater than any shrub or herb 
except Polystichum munitum.  

A partial plant species list for the forested portion 
of the RNA is given in Table NC-4.  

The grassy headland prairie, included in the 
enlarged RNA, is formed on a basaltic intrusion and 
is similar to many found along the Oregon coast. The 
prairie is surrounded on three sides by partially open-
grown, old-growth Sitka spruce. On the upper 
(northeast and southeast) edges of the prairie are 
boggy areas and several springs flowing onto gentle 
slopes with poor drainage.  

The following communities have been described 
for the headland in the RNA:  
1. Equisetum maximum community, restricted to 

sites with high soil moisture during the entire 
year. Ranunculus occidentalis is an important 
species.  

2. Polystichum munitum-Rubus parviflorus com-
munity, usually on soils 45cm (18 in)or less in 
depth. Other definitive species are Tellima 
grandiflora and Disporum smithii.  



 



 



 

3. Carex obnupta community, usually on soils 30 
cm (12 in) deep or less. Carex is the only 
important species in this community.  

4. Artemisia suksdorfii-Solidago canadensis 
community found on the exposed, south-facing 
end of the prairie on deep soils. This community 
is commonly found on coastal prairies farther 
north.  

5. Solidago canadensis community, situated above 
the Artemisia-Solidago community and on deeper 
soils. It is an earlier successional stage of the 
Artemisia-Solidago community.  

Two more plant groups are found, though not as 
distinct communities:  
6. Lupinus littoralis group, considered part of the 

internal pattern of one or more of the large grassy 
communities.  

7. Angelica lucida-Rubus spectabilis group, an 
aberrant form of the Polystichum-Rubus 
parviflorus community.  

Table NC-5 lists plant species for the headland 
(Davidson 1967).  

Aquatic Habitat  
Neskowin Crest RNA includes two complete and 

undisturbed stream drainages. Chitwood Creek, a 
first-order stream flowing west toward  

the ocean, is in the southern portion of the RNA. 
Calf Creek, a first-order stream flowing northeast 
into Neskowin Creek, is in the eastern portion (fig. 
NC-1).  

Calf Creek has a steep overall gradient for a 
coastal stream, especially near the headwaters. A 
complex multiple-channel system exists in the lower 
drainage caused by mass movement and large logs 
moved by debris torrents. The lack of abundant 
debris in the channels and along the banks is 
evidence of recent storm activity. In some places the 
upper banks of Calf Creek support young stands of 
red alder; in these areas there is little Rubus 
spectabilis which is generally common along creeks 
in the Coast Ranges. The dead wood in the stream 
helps to create pools for fish and provides food for 
invertebrates. Decomposition rate for organic matter 
in the channel is high because of moderate 
temperatures and extreme wetness. The stream 
probably supports cutthroat trout and searun 
cutthroat.  

Chitwood Creek, which flows west into the ocean, 
does not have as high a gradient as Calf Creek, 
especially at the headwaters. There are no trout. 
Otherwise, Chitwood Creek is similar to Calf Creek. 
Both areas provide excellent opportunities for 
studying the riparian zone and its interaction with the 
stream channel.  
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Mammals  

Table N C-6 is a tentative list of mammals 
found on the RN A.  

History of Disturbance  
In the forested portion of Neskowin Crest

Research Natural Area, the dominance of 130year-
old spruce and hemlock indicates that the area has
been subject to at least occasional fires. The last
major fire occurred about 1845. In recent  

years, winter storms have been the most important 
cause of natural disturbance. Most of the damage 
has occurred along the southern boundary, but 
severe east winds in 1971 broke many old-growth 
Sitkaspruceat2to 5m(6to 15ft) above ground line 
throughout the RN A. Some areas were 
completely leveled and are now dense thickets of 
western hemlock saplings. Debris torrents in 
streams are most likely to occur during severe 
winter storms.  
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In 1980the RNA was enlarged to include part of a 
clear cut on the south boundary along Cliff Creek. 
The clear-cut area has regenerated well and poses no 
real threat to the Chitwood Creek drainage.  

The headland has a long history of human dis-
turbances. It is thought that Indians periodically 
burned most of the Oregon coast. The RNA headland 
was homesteaded from at least 1896 to 1935. Cattle 
grazed, onions and potatoes were grown, buildings 
were erected, and timber was felled. In 1938 the 
headland was bought by the U.S. Government. 
Livestock grazing, farming, and felling of timber 
have not been allowed since. The headland is 
currently used by hikers and occasionally by 
campers.  

Research  
Considerable research is being done or has been 

done on Neskowin Crest RNA. Growth, mortality, 
and successional change are being studied in the 
sample plots. George LaRoi, Botany Department, 
University of Alberta, Edmonton, Canada, studied 
the understory vegetation, the population structure of 
immature trees, and woody debris on the plots in 
1979. Battelle Laboratories of Richland, 
Washington, started a study of litter fall in 1979 to 
monitor environmental pollutants. Eric  

Quaye, Botany Department, Oregon State Univer-
sity, Corvallis, is conducting research on the 
structure and function of coastal spruce-hemlock 
forests in the RNA. Davidson (1967) described the 
plant communities of the headland. Some studies of 
vertebrate animals have been conducted on the RNA 
(Maser and Franklin 1974).  

The RNA and its environs offer some special 
research opportunities. The RNA is part of the 
Cascade Head Scenic Research Area which also 
includes The Nature Conservancy's Cascade Head 
Preserve; the floral communities of this natural 
headland can be studied or compared with those of 
the headland in the Neskowin Crest RNA. The RNA 
headland also includes Hart's Cove and over 1.6 km 
(1 mi) of coastline that provide opportunities to 
study sea organisms.  

The RNA is part of the Cascade Head Experi-
mental Forest, much of which is similar to the RNA 
in forest type and environment. Because of these 
similarities, parts of the Experimental Forest could 
be used for work involving destructive sampling or 
manipulation, and the RNA could be a control site.  

Maps and Aerial Photographs  
Special maps applicable to Neskowin Crest RNA 

are: Topography-15' Hebo, Oregon, quad-  
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range, scale 1:62,500, issued by the U.S. Geological 
Survey in 1955; and Geology-Geology of the Coastal 
Area Between Cape Kiwanda and Cape Foul 
weather, Oregon, scale 1:62,500 (Snavely and Vokes 
1949); Geologic Sketch of Northwestern Oregon, 
scale 1:500,000 (Snavely and Wagner 1964); and 
Geologic Map of Oregon West of the 121st Meridian, 
scale 1:500,000 (Peck 1961). Either the District 
Ranger (Hebo Ranger District, Hebo, Oregon) or 
Forest Supervisor (Siuslaw National Forest, 
Corvallis, Oregon) can provide details on the most 
recent aerial photos and forest type maps for the area. 
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The Forest Service of the U.S. Department of Agriculture 
is dedicated to the principle of multiple use management 
of the Nation's forest resources for sustained yields of 
wood, water, forage, wildlife, and recreation. Through 
forestry research, cooperation with the States and private 
forest owners, and management of the National Forests 
and National Grasslands, it strives - as directed by  
 Congress  to provide increasingly greater service  
to a growing Nation.  

The U.S. Department of Agriculture is an Equal 
Opportunity Employer. Applicants for all Department 
programs will be given equal consideration without regard 
to age, race, color, sex, religion, or national origin.  
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