
 2. 

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 Malheur National Wildlife 
Refuge. Fish and Wildlife Service Research 
Natural Areas are administered through Area 
Offices; scientists wishing to use the Stinking 
Lake Research Natural Area should contact both 
the Area Manager (U.S. Fish and Wildlife 
Service, 4620 Overland Road, Boise, ID 83705), 
and the Refuge Manager (Malheur National 
Wildlife Refuge, P.O. Box 113, Burns, OR 
97720). The Refuge Manager supervises 
management activities at the Refuge and 
coordinates scientific work on the Research 
Natural Area. For brief observational visits, 
permission may be obtained from the Refuge 
Manager.  

Stinking Lake Research Natural Area is a part 
of the Federal system of such tracts established 
for research and educational purposes. Each 
constitutes a site where natural features are 
preserved for scientific and educational 
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 undis-

turbed ecosystems; and  
3. Gene pool preserves for all types of organ-

isms, 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 Lands of the United States of America."3 
Of the 68 Federal Research Natural Areas that 
have been established in Oregon and 
Washington, 45 are described in "Federal 
Research Natural Areas in Oregon and Wash-
ington: A Guidebook for Scientists and Educa-
tors," (see footnote 1) along with details on 
management and use of such tracts; 11 have 
been described in supplements to the guidebook; 
this is the twelfth supplement to that guidebook.  

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:  
1. Obtain permission from the appropriate 

administering agency before using the areas;4  
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 2. Abide by the administering agency's regu-
lations governing the use of the natural area, 
including specific limitations on the type of 
research, sampling methods, etc.; and  

3. Inform the administering agency on the pro-
gress 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 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 voucher specimens and other 
research needs; under no circumstances should 
collecting significantly reduce the population 
level of a species. Collecting must also be carried 
out in accordance with State and Federal agency 
regulations.  
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A small, spring-fed, internally drained alkaline lake surrounded by sand dunes, ancient lake deposits 
and volcanic rimrocks, supporting typical examples of salt desert vegetation, and a large number of 
resident and migratory birds.  

Stinking Lake Research Natural Area (RNA) 
was established on March 4, 1975, to preserve 
an example of a small, spring-fed alkaline lake 
in southeast Oregon and the associated high 
desert vegetation and wildlife (fig. SL-1). 
Important natural features receiving protection 
include a variety of salt desert plant com-
munities, a permanent cold spring and associated 
wetlands, and a large number of birds and small 
mammals. Of the numerous species of migratory 
and resident birds, 20 are listed as rare, 
threatened, or endangered. These  

include Swainson's hawks5, golden eagles, 
prairie falcons, long-billed curlews and greater 
sandhill cranes. The 630-ha (l,555-acre) tract is 
located in Harney County, southwest of Burns, 
in the Malheur National Wildlife Refuge of the 
Fish and Wildlife Service, U.s. Department of 
the Interior. The RNA lies principally in sec. 9, 
15, and 16, T. 26 S., R. 28 E., Willamette 
meridian, but also includes parts of sec. 10, 21, 
22, and 23 (lat. 43 °20 'N.; long. 119 °20 W.) 
(fig. SL-2). It is bounded on the north, west, and 
south by volcanic rimrocks and on the east by a 
fence.  



 
 

Access and Accommodations  
The Stinking Lake RNA is located 39 km (24 mil 

southwest of Burns, Oregon. The area is reached by 
traveling east from Burns on State Highway 78 for 
3.2 km (2 mil, turning south on State Highway 205 
and traveling 34 km (21 mil, and turning west on 
County Road Double-O and traveling 29 km (18 mil 
to the Double-O Refuge substation. A short distance 
beyond the substation an unimproved access road 
leads north for 6.5 km (4 mil to a locked gate at the 
southeast corner of the Stinking Lake Research 
Natural Area.  

Access to the RNA is by written permit only.  
Overnight camping is prohibited. Camping, 
dormitories, and limited laboratory facilities are 
available at the Malheur Field Station 8 km (5 mil 
west of the Refuge headquarters. Information on the 
availability of these facilities may be obtained by 
writing: Director, Malheur Field Station, P.O. Box 
989, Burns, OR 97720. Commercial 
accommodations are available in Burns.  

Environment 
Stinking Lake RNA is located at the boundary of 

the High Lava Plains, and Basin and Range 
Physiographic Provinces (Franklin and Dyrness 
1973). It is a tiny remnant of the vast Pleistocene 
lake that filled the Malheur Basin (Baldwin 1976). 
Ancient beach and lakebed deposits dating from the 
Pleistocene era underlie most of the RN A; the 
remainder consists of the aeolian dune deposits along 
the east and southeast shore, alluvial deposits on the 
east side, and a small band of Pliocene sedimentary 
silicic to mafic volcanic rimrock on the north and 
west sides. Table SL-l gives the approximate area 
covered by each of the geomorphic surfaces. 
Elevation varies from 1 253 m (4,112 ft) to 1 257 m 
(4,125 ft).6  



 



 

The kidney shaped lake measures approxi-
mately 4.8 km (3 mil along its long northwest-
southeast axis and 1 km (0.6 mil along the 
narrow axis (see fig. SL-2). A cold spring, aris-
ing from the base of an escarpment on the west 
side of the lake, and precipitation are the only 
sources of water; Stinking Lake has no outlet. 
The lakebed is 304 sq. ha (752 acres), but the 
actual lake surface area varies with rainfall and 
flow volume from the spring. Dry alkali flats 
occupy much of the bed during the summer 
when spring output is reduced and evaporation 
high.  

The semiarid climate is typical of cooler por-
tions of the intermountain west. Precipitation 
occurs mainly from November through January, 
with a smaller peak during May and June. 
Summers are hot, dry, and mostly cloudless, with 
drought periods of 1 to 3 months not uncommon. 
Climatic data from the Double-O Refuge 
substation (5 km or 3 mi southeast of the RNA) 
during 1966-73 are:  

Soils  
Soils in the Harney Basin have been mapped 

from field reconnaissance data (State Water 
Resources Board 1969). The Soil Conservation 
Service is presently conducting extensive map-
ping in southeast Oregon, and the results will be 
available in 1981 or 1982. The reconnaissance 
study and Fleisher's report (see footnote 6) have 
provided the following soils information.  

Three general soil types are mapped for the 
Stinking Lake area. These are (1) playa, the lake 
surface itself; (2) stream bottom land soils of the 
Silver Creek flood plain; and (3) shallow stony 
soils of the escarpments on the north and east 
sides of the lake. The lake is mapped as playa, or 
alkaline lake sediments that are often salt 
encrusted. About half the RNA (304 ha or 752 
acres) is lakebed; it is nearly devoid of 
vegetation.  
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Silver Creek flows by Stinking Lake on the 
east side (see figs. SL-1 and SL-2). About 60 ha 
of flood plain soils are included in the RN A. 
They are described as deep, silty, somewhat 
poorly drained, level stream bottom land soils. 
With the exception of highly alkaline swales, the 
soils in this part of the RNA are moderate in 
alkalinity. Silver Creek waters are extensively 
diverted for irrigation. It is now unlikely that its 
floods will impact the RNA.  

The final mapping unit consists of loamy, 
shallow, very stony, well drained soils over 
basalt, rhyolite, or welded tuff. These soils are 
found on top of the escarpment bounding the RN 
A on the north and west; they support the only 
big sagebrush vegetation of the tract.  

In addition to the above types, sand dunes are 
found on the east and south shores of the lake. 
These dunes are largely stabilized, and large, 
migrating dunes such as those at nearby Harney 
Lake (Copeland 1979) are not present. Swales in 
the dune system are poorly drained and strongly 
alkaline.  

Much of the sand supply for the dunes has 
come from the north and northwest shore of the 
lake which is blown down to a flat, highly 
alkaline surface.  

Wetland soils supporting a set of bulrush 
communities line the watercourse from its emer-
gence at the base of the western escarpment.  

Biota 
Vegetation 

The vegetation consists of a variety of salt 
desert plant communities plus minor amounts of 
wetland vegetation adjacent to the spring and big 
sagebrush on the rimrock. Most of the vegetation 
can be classified under Kuchler's (1964) system 
as Type 40, Saltbush-Greasewood, with small 
amounts of Type 55, Sagebrush Steppe, and 
Type 49 Tule Marshes. The tract is located in the 
Desert Shrub vegetation zone (Franklin and 
Dyrness 1973).  

Plant communities found on the RN A are 
listed in table SL-1. Along portions of the lake-
shore and in other highly alkaline, poorly drained 
locations a vegetation mosaic is found that is 
dominated alternately by alkali saltgrass and 
Nevada bulrush.  
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Scattered associates are alkali weed, a species 
of pigweed, and black greasewood. Along parts 
of the north shore and in some swales, alkali 
weed becomes co-dominant with alkali saltgrass 
(fig. SL-3).  

Black greasewood is the dominant or co-
dominant shrub in a number of associations 
(table SL-2). Considerable variability exists in 
the presence and abundance of associated 
species.  

 



 

 On the lakeshore and in some swales the fol- On dune surfaces the important species asso-
 lowing species are associates:  ciated with black greasewood correlate most 
1.Gray rabbitbrush and giant wild rye (south-  strongly with alkalinity:  
 east shore).  1. Sea blite where most alkaline.  
2.Sea blite (southeast and east shores).  2. Shadscale sometimes with thick-spiked 
3.Alkali saltgrass, sometimes with alkali weed  wheatgrass, needle and thread or Indian rice 
 and Nevada bulrush (all shores, prominent  grass (fig. SL-5).  
 on north shore) (fig. SL-4).  Black greasewood grows alone in one cobbly, 

highly alkaline area on the southeast shore. The 
black greasewood associations contain few 
species, and vegetative cover, although occa-
sionally reaching 70 percent, is normally low (20-
30 percent).  
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The high variability in species associated with 

black greasewood makes distinctions between 
communities difficult. Based on similarities to 
the nearby Harney Lake RN A (Copeland 1979), 
the following communities can be cited:  
1. Black greasewood with no other species 

present.  
2. Black greasewood/alkali saltgrass on moist, 

highly alkaline surfaces (see fig. SL-4).  
3. Black greasewood/sea blite on drier, highly 

alkaline surfaces.  
4. Black greasewood-shadscale on better 

drained, less alkaline surfaces (fig. SL-6).  



 

On the northeast shore, a complex, graminoid 
dominated meadow mosaic occupies the Silver 
Creek alluvium. The drier portions of the 
meadow have thick-spiked wheatgrass as the 
dominant, with giant wild rye, alkali saltgrass, 
poverty weed, and black greasewood associated. 
Wetter portions of the meadow support a mosaic 
vegetation dominated principally by sedges in 
association with alkali saltgrass, black 
greasewood, poverty weed, and other forbs and 
grasses. Species dominating other parts of the 
meadow are foxtail barley, baltic rush, alkali 
bluegrass, or tule (fig. SL-7).  

The spring emerging at the boundary base of a 
rimrock area on the north side of the lake 
supports a wetland of about 20 ha (50 acres). The 
dominants are tule, American and Olney's 
bulrush, cattail, and baltic rush.  

A small area of big sagebrush-black grease-
wood is found on the rimrock above the spring 
and on the slopes of the boundary rimrocks on 
the north and west sides of the RN A. This open 
community contains minor amounts of bottle-
brush squirrel tail, Indian rice grass, cheatgrass, 
Sandberg's bluegrass, and spiny hopsage.  

Plant species within the RNA are listed in table 
SL-3.  
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Fauna 
Birds are well documented at Stinking Lake. 

Observations began in the area in the 1870's, and 
annual censuses have been taken by the Refuge 
since the 1940's. Data on species occurring in the 
RNA and their status are summarized in table 
SL-4.  

Permanent residents include the great horned 
owl (Bubo virginianus) and horned lark 
(Eremophila alpestris). Golden eagles (Aquila 
chrysaetos) and prairie falcons (Falco mexicanus) 
nest nearby. One of the last sightings of a 
peregrine falcon (Falco peregrinus) in the Refuge 
took place at the lake.7  

The lake is best known for its migratory 
shorebirds. Thousands of American avocets 
(Recurvirostra americana), Wilson's phalaropes 
(Steganopus tricolor), willets (Catoptophorus 
semipalmatus), and western sandpipers (Calidris 
mauri) rest on the moist saline flats and feed on 
the large populations of flies occupying the flats. 
The flies (Ephydridae:  
Ephydra hians (Say)8 also support large shorebird 
populations at Mono Lake in California and at 
the Great Salt Lake in Utah.9  

Certain birds, among them the black-bellied 
plover (Squatarola squatarola), pectoral sandpiper 
{Calidris melanotos} and dunlin (Calidris alpina), 
are rarely seen on the Refuge except at Stinking 
Lake, where the predictable supply of water 
shore and flies is ideal. Harney Lake provides the 
only other major shorebird habitat at the Refuge 
(see footnote 9). Its water supply fluctuates with 
the rainfall, and agricultural demand on the 
feeder streams and springs has been decreasing 
the annual input. Stinking Lake alone has a 
predictable water supply.  
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In contrast to the extensive records available on 
birds, information on other animals is 
fragmentary. The only list available for mammals 
(table SL-5) is for the entire Refuge and is based 
on historical records maintained at the Refuge. A 
number of the mammals listed probably do not 
occur in the RNA, but the list is useful until a 
survey can be taken for the RNA alone.  

Three animals worthy of mention are the kit fox 
(Vulpes macrotis) and two inhabitants of the spring 
waters, the speckled dace (Rhinichthys osculus 
ssp.) and a small crayfish (Pacifastus gambeli 
connectens). No kit foxes have been spotted, but 
small canine tracks are visible in early spring on 
the moist dune surfaces. Small dens have been 
found nearby (see footnote 9). The dace appears 
to differ from other speckled dace in the area. I t 
is described as having "extremely small fins, 
incomplete lateral lines, and lacking scales on 
parts of the body;" there may be a possible 
relationship to  
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other isolated dace subspecies of the Harney 
Basin." The crayfish is a rare subspecies en-
countered occasionally in the Harney Basin and 
some parts of the Snake River drainage in Idaho 
and Wyoming. Bond (see footnote 11) suggests it 
merits protection because of its rarity.  

The sand dunes beside the lake may harbor an 
interesting set of small mammals known from the 
nearby Harney Lake dunes (Copeland 1979). 
These include the Ord kangaroo rat (Dipodomys 
ordi), the chisel-toothed kangaroo rat (Dipodomys 
microps), the Townsend ground squirrel 
(Spermophilus townsendi), and the Belding ground 
squirrel (Spermophilus beldingi).  
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History of Disturbance  
Grazing by sheep and more recently by cattle 

has been the major disturbance in the RNA. 
Completion of a fence around the RNA in 1976 
now prevents access by cattle, but decaying 
manure was abundant in 1977, particularly in the 
meadow at the Silver Creek outwash.  

The access road from the Double-O substation 
goes into the RNA and over the rim above the 
spring. Increasing use by university and school 
groups is affecting the area around the spring and 
probably some species. Access is controlled by 
the Refuge, and careful monitoring of the spring 
area is necessary.  
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Research 
Annual bird censuses and generalized soil 

surveys have provided background information, 
though no formal research has taken place at the 
RNA. A number of research opportunities are 
available for studies on:  
1. secondary succession in salt desert vegetation 

released from grazing;  
2. birds and mammals in the alkaline lake and 

salt desert ecosystem;  
3. comparison of animal populations of the 

dunes with those at the dunes of nearby 
Harney Lake, where a diverse and interesting 
set of small rodent species is found;  

4. interaction of shorebirds and the large lake-
shore fly population;  

5. biology of the animals that inhabit the spring 
waters; and  

6. alkaline vegetation patterns using both 
Stinking Lake and Harney Lake RNA's.  
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