
 
 1. 

The Research Natural Area described in this 
supplement is administered by the Fish and 
Wildlife Service of the U.S. Department of the 
Interior as part of the Ridgefield National Wildlife 
Refuge. Fish and Wildlife Service Research 
Natural Areas are administered through Area 
Offices; scientists wishing to use the Blackwater 
Island Research Natural Area should contact both 
the Area Manager (U.S. Fish and Wildlife 
Service, 500 N.E. Multnomah St., Portland, 
Oregon 97232) and the Refuge Manager 
(Ridgefield National Wildlife Refuge, 210 N. 
Main Street, Ridgefield, Washington 98642); the 
Refuge Manager supervises management 
activities at the Refuge and coordinates scientific 
work in the Research Natural Area. For brief 
observational visits, permission may be obtained 
from the Refuge Manager.  

Blackwater Island Research Natural Area is a 
part of a Federal system of such tracts established 
for research and educational purposes. Each 
Research Natural Area constitutes a site where 
natural features are preserved for scientific 
purposes and natural processes are allowed to 
dominate. The 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 ecosystems; and  
3. Gene pool preserves for all types of organisms, 

especially rare and endangered species.  
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The total Federal system is outlined in "A 
Directory of the Research Natural Areas on 
Federal Land of the United States of America."3

In Oregon and Washington, of the 64 Federal 
Research Natural Areas that have been 
established, 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; 10 have been described in supplements to 
the guidebook; this is the eleventh supplement.  

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. Neither logging nor uncontrolled grazing is 
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 scientific community. 
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. 
A scientist wishing to use a Research Natural 
Area assumes the responsibility to:  
2. Obtain permission from the appropriate 

administering agency before using the area;5  
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 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.; and  

3. Inform the administering agency on the 
progress of the research, published results, and 
disposition of collected materials.  
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 conflict between 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 voucher 
specimens and other research needs; under no 
circumstances should collecting significantly 
reduce the population level of a species. Col-
lecting must be carried out in accordance with 
State and Federal agency regulations.  

BWI-2  1981 



 3. 

Flood plain communities of the Columbia River: shallow lakes surrounded by seasonally flooded 
willow lowlands bordering Oregon white oak stands on basalt islands.  

The Blackwater Island Research Natural Area 
(RN A) was established in December 1972. It 
exemplifies the flood plain communities of the 
lower Columbia River, with Oregon white oak6

occupying the basalt knolls and ridges above the 
flood zone. Pacific willows fringe the permanent 
lakes and channels, and a narrow belt of Oregon 
ash is found in the inter-flood zone between the 
Pacific willow and the oak. An herbaceous 
aquatic  

community is found along the shallow shorelines 
and in ephemeral ponds on the islands. The 52-
hectare (129-acre) tract is located along the lower 
Columbia River in Clark County, Washington. It 
is administered by the Fish and Wildlife Service 
of the U.S. Department of the Interior and is part 
of the Carty Unit of the Ridgefield National 
Wildlife Refuge (Ridgefield, Washington). The 
RNA is in sec. 11, T. 4 N., R. 1 W. Willamette 
meridian (lat. 45°50' N.; long. 122°45' W.) (fig. 
BWI-1,2).  



 



 

Access and Accommodations  
Blackwater Island RNA is located about 5 km 

(3 mil northwest of Ridgefield, Washington, and 
is accessible from U.S. Interstate 5 via State 
Highway 501. Directions for locating the tract 
are available from the Refuge Office, 210 N. 
Main Street, Ridgefield, W A 98642. The nearest 
commercial accommodations are approximately 
23 km (14-1/4 mil south on Interstate 5 at 
Vancouver, Washington. Public camping is 
available at Paradise Point State Park, 13 km (8.1 
mil north on Interstate 5.  

Environment  
Blackwater Island Research Natural Area 

varies in elevation from 0 to 18 m (60 ft). The 
topography is dominated by basalt knolls sur-
rounded by lowlands. The lowlands are occupied 
by shallow lakes which fluctuate seasonally with 
water depth in the Columbia River. During the 
annual spring flood, water backs up in the lakes 
through Gee Creek and does not recede until the 
water level in the Columbia drops. Historically, 
spring floods lasted about 1 month during late 
May and June. Dams on the Columbia River 
have altered this pattern, and floods now last 
from 2 to 2-1/2 months with peaks reduced to 5 
m (16.5 ft).  

The refuge is underlain by Columbia River 
Basalt that is Miocene to Pliocene in age 
(Huntting et al. 1961). Exposures of the bedrock 
resistant to erosion, surrounded by recent alluvial 
deposits, form the islands included in the RN A. 
These exposures provide moderate relief of 0-12 
m (40 ft).  

The differences in parent material are reflected 
in the two soils found in the area (McGee 1972). 
The Olympic Very Stony Clay Loam, derived 
from the basalt, has up to 12percent basalt 
fragments by volume and an average depth of 76 
cm (30 in). Because of its stoniness and shallow 
depth, this soil has a poor moisture supplying 
capacity. The Sauvie Silty Clay Loam, 
developed from the alluvial deposits of silt and 
clay, has medium texture and high clay content, 
which result in low permeability and high 
moisture capacity.  

Olympic Very Stony Clay Loam (shallow 
variant) is a moderately shallow to very  
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shallow, well drained, very stony soil. It is 
composed of dark reddish brown, stony, clay 
loam surface layer underlain by reddish brown, 
stony, silty clay loam subsoil. Bedrock is 
Columbia River Basalt, 0-11 m (0-36 ft), a 
moderate to acid soil with poor moisture 
supplying capacity.  

Sauvie Silty Clay Loam is moderately well 
drained, medium textured bottomland soil. It is 
composed of a very dark grayish brown silt loam 
surface layer, underlain by a dark grayish brown 
silty clay loam subsoil extending to 90 cm (36 
in). This soil developed on stratified layers of silt 
loam, loam, or fine sandy loam. It is slightly acid 
to neutral. Permeability is low, and moisture 
supplying capacity and fertility are high.  

The climate is maritime with mild tempera-
tures, wet winters, and relatively dry summers. 
Less than 7 percent of the annual precipitation 
falls during June, July, and August. Snow is rare. 
Data from the weather station, located 
approximately 30 km (18.75 mil south of the 
RNA in Portland, Oregon (U.S. Weather Bureau 
1965), summarize temperature and precipitation: 
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This climatic regime, combined with flooding 
of the Columbia River, results in distinctly dif-
ferent conditions in the two soils. Because of its 
low permeability, the Sauvie Silty Clay Loam 
may be covered by standing water from rain in 
winter and floods in spring. But because of good 
drainage and higher elevation, the Olympic Very 
Stony Clay Loam is rarely  



 

waterlogged unless it is covered by floodwaters. 
Since the Olympic Very Stony Clay Loam is 
perched on basalt bedrock, the soil moisture 
cannot be renewed from the water table. Once 
the moisture from precipitation is depleted, this 
soil maintains xeric conditions, even when the 
surrounding land is under water. The Sauvie 
Silty Clay Loam, on the other hand, remains 
moist even during severe drought.  

Three topoedaphic zones result from the above 
combination of environmental factors. The flood 
plain is waterlogged in winter, submerged during 
spring, and moist throughout summer. The knolls 
above high water are moist but well drained in 
winter and early spring, and become droughty in 
summer. The moisture capacity of slopes 
between flood plain and knolls varies with 
degree of slope and the height and duration of 
spring floods.  

Biota  

The RN A consists of a zoned mosaic of forest 
and grasslands associated with a series of flood 
plain lakes (fig. BWI-3). The lakes are affected 
by changing water levels of the Columbia River, 
which also affect the surrounding riparian 
communities. These riparian com-  

munities of the Columbia River fall within the 
Interior Valley Zone classification of Franklin 
and Dyrness (1969).  

Grasslands occupy about 4 ha (10 acres) scat-
tered among the approximately 20 ha (50 acres) 
of oak-ash-willow woodlands. Dominance of tree 
species shifts with elevational gradient. Pacific 
willow occupies the flood plain, Oregon ash 
occurs on slopes from 3 to 6 m (10 to 20 ft) in 
elevation, and Oregon white oak is found on the 
basalt knolls above 6 m (20 ft). The remainder of 
the natural area is occupied by lakes and various 
aquatic communities.  

The wettest vegetation community occupies 
exposed shallow mudflats along shorelines and 
ephemeral ponds on the islands. Herbaceous 
communities at the lowest elevation are 
dominated by Polygonum punctatum. From low 
to high water, a zonational sequence of 
Eleocharis palustris- Veronica americana-
Lysimachia nummularia-Carex spp. is super-
imposed on the Polygonum community. A 
shrubby fringe of Spiraea douglassii and Sym-
phoricarpos albus connects the pond community 
with the upland stands of Oregon ash. Pacific 
willow, when associated with this community, is 
found in the Veronica-Lysimachia zone.  
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Pacific willow (Society of American Foresters 
1954, SAF 222- Willow) grows along the 
shorelines of the islands, especially in shallow 
inlets, and along edges of ponds on the islands 
that are subject to annual flooding. Closed stands 
flourish on slightly exposed sections of Sauvie 
Silty Clay Loam in the flood plain (fig. BWI-4). 
Willow reproduction is greatest along the low 
water line where seedlings sprout in a cover of P. 
punctatum and  
E. palustris.  

Oregon ash (Kuchler 1964, Type 25-AlderAsh 
Forest) is found above Pacific willow along 
shorelines of major islands and around the ponds 
on the islands. Trees may be as large as 60-cm 
(24-in) d.b.h. but the average d.b.h. of most older 
trees is 40 cm (16 in). This community, like the 
willow community, is flooded every year. It has 
an elevation range of 6 m (20 ft). Most stands are 
relatively immature, and maximum density is 
found on areas of convex topography. The dense 
growth results in a sparse understory of P. 
punctatum, Carex spp., Lolium multiflorum, and 
Poa compressa (see figs. BWI-5, 6, and 7). More 
open grasslands in this zone include Bromus spp., 
Holcus lanatus, Hordeum brachyantherum, 
andPoapalustris.  

Oregon white oak (Society of American 
Foresters 1954, SAF 233-0regon White Oak; 
Kuchler 1964, Type-26, Oregon Oakwoods) is 
restricted to a zone on the basalt knolls above 6 m 
(20 ft) (fig. BWI-8). A few trees have diameters 
of 76-cm (30-in) d.b.h. or greater, but most of the 
larger trees are in the 40- to 60-cm (16- to 24-in) 
d.b.h. class. The oaks occur in closed stands 
interspersed with open grasslands. The 
understory is frequently dominated by Agropyron 
caninum, Bromus sterilis, and Dactylis glomerata. 
Open areas are dominated by B. sterilis, which is 
frequently the only grass found on shallow soils. 
Associates on deeper soils are H. lanatus, D. 
glomerata, Elymus sp. and Bromus spp. Other 
stands have a well-developed shrub understory of 
Amelanchior alnifolia, Symphoricarpos albus, 
and Holodiscus discolor with Rhus diversiloba 
scattered throughout the zone.  

Few Douglas-fir are found in the RN A 
although the species is dominant or co-dominant 
in other parts of the Wildlife Refuge. In the RNA, 
it occurs at elevations of 10 m (33 ft) or above.  

Zonation patterns in the RNA are attributed to 
several environmental conditions, one being  
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History of Disturbance  
Aside from annual flooding, the major 

disturbance on the RNA has been from cattle 
grazing. Grazing pressure has historically been 
heavy but has been reduced considerably since 
1965 when the Wildlife Refuge was established. 
Lands within the RNA have received the least 
grazing pressure, but even these are still 
accessible to cattle during the periods of low 
water.  

Research  

The only research conducted on the Blackwater 
Island RNA has been the development of a 
vegetation description by an undergraduate 
student in environmental studies from Portland 
State University (see footnote 7). A copy of the 
description can be obtained from the Refuge 
Manager.  

The RNA presents a unique opportunity to 
study succession, zonation, and the effect of 
annual flooding on the willow-oak-ash riparian 
community of the lower Columbia River.  

Maps and Aerial Photographs  
Special maps applicable to the RNA include:  

Topography-7.5' St. Helens, Oregon-Washington, 
quadrangle, scale 1:24,000, issued by the U.S. 
Geological Survey in 1954, photo revised in 
1970; and Geology-Geologic Map of 
Washington, scale 1:500,000 (Huntting et al. 
1969). The Manager of the Ridgefield National 
Wildlife Refuge can provide information on the 
most recent aerial photos and forest type maps for 
the area.  

GPO 992-799  
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