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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 Harney 
Lake Research Natural Area should contact both 
the Area Manager (U.S. Fish and Wildlife 
Service, 4620 Overland Road, Boise, Idaho 83705) 
and the Refuge Manager (Malheur National 
Wildlife Refuge, P.O. Box 113, Burns, Oregon 
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.  

Harney Lake 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;   

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

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

The total Federal system is outlined in "A 
Directory of the Research Natural Areas on 
Federal Lands 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; 8 have been  

described in supplements to the guidebook; this 
is the ninth 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  

'Supplement No. 9 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., 
illus., 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.  
 

'Mr. Copeland is a consulting ecologist, Portland, Oregon.  
 

'Federal Committee on Ecological Reserves. 1977. A 
directory of the Research Natural Areas on Federal Lands of 
the United States of America. 280 p. USDA For. Serv., 
Washington, D.C.  

'See footnote 1.  
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Research Natural Area assumes the responsi-
bility to:  

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

2. 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.; 
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 educa-  

'There are five agencies cooperating in this program in the 
Pacific Northwest (each agency differs slightly in its 
requirements): 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.  

tional 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. Collecting must be carried out 
in accordance with State and Federal agency 
regulations.  

 



 

A large, shallow, intermittent, internally drained alkaline lake, remnant of a larger Pleistocene lake, 
with alkali desert and sagebrush steppe vegetation, cold and hot springs, marshlands, sand dunes, and 
abundant avifauna.  

The Harney Lake Research Natural Area 
(RNA) was established on March 4, 1975, to 
exemplify southeast Oregon alkaline lakes 
(playas) and associated vegetation and wildlife 
(fig. HL-l). Most of the 12 100-ha (30,000-acre) 
RNA consists of the 11 300-ha (28,000-acre) lake 
itself.6 An 809-ha (2,000-acre) strip of land 
surrounding the lake, within the RN A, includes 
habitat for snowy plovers, avocets, white pelicans, 
terns, and migrating ducks and geese. Many 
raptors, including golden and bald eagles, use the 
Natural Area at least seasonally. Active nests of 
golden eagles are located in and adjacent to the 
RNA. On the observed and tentative lists for 
Harney Lake, 33 birds and 13 mammals are listed 
as rare, threatened, or endangered.  

Harney Lake is in Harney County, southwest 
of Burns, in the Malheur National Wildlife 
Refuge of the Fish and Wildlife Service, U.S. 
Department of the Interior. It is located in Tps. 
25, 26, 27, and 28 S., Rs. 29, 30, 31, and 32 E., 
Willamette meridian (lat. 43°15' N.; long. 119°10' 
W.). It is bounded on the north by the Double 0 
Road (county) and the Refuge boundary, on the 
east by sand dunes, on the south by the Refuge 
seasonal trail, and by internal Refuge fencing on 
the west (fig. HL-2). The entire RNA is fenced.  

Access and Accommodations  
Harney Lake RNA is located 40 km (25 mil

south of Burns, Oregon (fig. HL-2). 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 for 34 km (21
mil, and turning west onto the Double 0 Road  

6Much of the background information is derived from a 
report by Susan Saul in 1974; on file at Malheur National 
Wildlife Refuge Headquarters, Harney County, Oregon.  

and traveling approximately 10 km (6 mil. 
Vehicular access to the area is either by the 
Double 0 Road or the Refuge seasonal trail on 
the south side of the lake (fig. HL-3).  

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 these facilities may be obtained by writing: 
Director, Malheur Field Station, P.O. Box 989,
Burns, Oregon 97720. Commercial 
accommodations are available in Burns.  

Envi ron ment 
Harney and Malheur Lakes and several smaller 

lakes are remnants of a vast Pleistocene lake that 
occupied much of the Malheur Basin (Baldwin 
1976). Surrounding Harney Lake are geomorphic 
surfaces varying in age from accreting sand dunes 
to Miocene and Pliocene tuffs and flows. Terrace 
sediments deposited at the shoreline of the 
ancient lake adjoin the present southern shore; 
various sediments from the lakebed form much of 
the western and northern shores. Sand dunes on 
the east and northeast shores and igneous and 
sedimentary plateaus on the south shore are less 
extensive, geomorphic surfaces within the RNA. 

Harney Lake has no outlet. It receives water 
from the overflow of Malheur Lake, from Silver 
Creek, which drains southeastward from the 
southern Blue Mountains, and from a number of 
springs in and adjacent to the lake on the south 
and east sides (fig. HL-l). Data from a 1931 study 
of precipitation and tree growth in the Harney 
Basin suggested that extreme fluctuations in 
water levels have been characteristic for at least 
the last two centuries (Piper et al. 1939). The 
fluctuating surface of the lake has not persisted 
long enough at any level to cut a prominent 
beach. The lake is presently a vast body of very 
shallow water in wet periods and a similarly vast 
alkali flat in dry periods.  

 

 



 

Most of the springs in and adjacent to the lake 
are small, but a few produce enough water to 
maintain permanent ponds. The largest are at the 
eastern end of the lakebed. Temperatures of the 
springs vary from 21°C (70°F) to 42°C  

(108°F) (Piper et al. 1939). The hottest spring at 
Harney Lake, Harney Hot Spring, is on private 
land adjacent to the RNA boundaries at the 
southeast corner of the lake. Its temperature is 
68°C (154°F) (Waring 1965).  



 



 

Climate  
The semiarid climate is typical of cooler por-

tions of the intermountain west. Precipitation 
occurs mainly from November through January; 
a smaller peak occurs in May and June. Summers 
are hot, dry, and mostly cloudless, with drought 
periods of 1 to 3 months not uncommon. 
Climatic data for the period 1966-73 are from the 
Double 0 Refuge Substation, located 6 miles 
west of the RN A:  

 



 

Soils  
The soils in the Harney Basin have been 

mapped by the field reconnaisance method (State 
Water Resources Board 1969). Soil 
characteristics are related to the distinctive 
characteristics of the four major substrate types: 
the present lakeshore, former lake terraces and 
sediments, upland volcanic formations, and sand 
dunes. Soluble salts are concentrated in 
sediments of the evaporating lakes, resulting in 
substantial alkali in many soils.  

The northeastern, eastern, and southeastern 
shores of Harney Lake consist of both vegetated 
and nonvegetated sand dunes. A few of the 
dunes reach 5 to 7 m (16 to 23 ft) in height.  

The south shore of Harney Lake consists of 
silty, well-drained soils on nearly level lake ter-
races underlain by somewhat consolidated 
lacustrine sediments and deep, moderately well-
drained, alkaline soils derived from mixed 
alluvium. Loamy, shallow, very stony, well-
drained soils over basalt, rhyolite, or welded tuff 
adjoin the southwestern shore of Harney Lake. 
These soils occur on gently undulating to rolling 
lava plateaus; steep, faulted, dissected terrain is 
common. The soils are mildly alkaline.  

The western shore of Harney Lake has shallow 
to moderately deep, somewhat poorly drained, 
strongly alkaline soils containing a hardpan. 
They are formed in lake terrace sediments.  

The northwestern shore of Harney Lake con-
sists of deep, somewhat poorly drained, alkaline 
soils on nearly level basin terraces and stream 
bottomlands. Surface color may range from 
white, with a salt crust, to a grayishbrown with 
spots of "black alkali." Soil textures range from 
coarse silt loam to a very fine sandy loam and 
loam. They are strongly alkaline and light 
colored.  

Beyond the sand dunes on the northeastern 
side of the lake are deep, somewhat excessively 
drained soils, formed from wind-sorted lake 
sediments and alluvium. The landform is nearly 
level to gently sloping with undulating 
microrelief. These soils occur in areas of aeolian 
deposits on the leeward sides of old, dry lakes 
and stream bottoms. They are mildly alkaline 
and light colored.  

iota 
Vegetation  

Significant changes in substrate, alkalinity, 
and moisture occur over short distances at 
Harney Lake. These changes produce a com-
plex, intergrading mosaic of plant communities. 
These can be broadly classified by Kuchler's 
(1964) system into Type 40 (Saltbush-
Greasewood (A triplex-Sarcobatus)), Type 55 
(Sagebrush Steppe (ArtemisiaAgropyron)), and 
Type 49 (Tule Marshes (Scirpus-Typha)). The 
tract is located in the desert shrub vegetation 
region (Franklin and Dyrness 1973).  

The 11 300-ha lakebed is mainly devoid of 
vegetation (fig. HL-l). Bulrush communities 
(Scirpus spp.) surrounding small springs in the 
southern and eastern portions are the exceptions. 
In these areas, viscid bulrush is the dominant 
species in the deepest water: it supports 
emergent vegetation. It is replaced in 
successively shallower water by other bulrush 
species (Scirpus olneyi, S. maritimus, S. 
neuadensis). Associated species include alkali 
saltgrass and graceful arrow grass (Triglochin 
concinnum var. debile).  

Most of the vegetation rings the lake between 
the shoreline and the RNA boundary. Distinct 
geomorphic surfaces influence patterns of 
vegetation. Rough estimates of the area of the 
geomorphic surfaces found in the RN A are:  

In a rangeland reconnaissance of the Malheur 
National Wildlife Refuge in 1961, Rouse 
mapped broad vegetation types and related them 
to the geomorphic surfaces. 7  

'Rouse, Charles. Range survey of the Malheur National 
Wildlife Refuge, 1961. Unpublished data; maps and tables 
available at Refuge Headquarters.  

 

Geomorphic surface Hectlll'es Acres 
 Lakebed  11 300 28,000 

Ancient lakebed 
sediments and  

 lakeshore terraces  445  1,100 
Present lakeshore  

 (vegetated portions)  160  400 
 Sand dunes  120  300 

Upland volcanic  
 formations  80  200 



 

Rouse's results and this report are related to the 
same geomorphic surfaces (table HL-1). This 
report includes additional communities, 
refinements of other communities, and some 
changes of names to reflect the cover of black 
greasewood.  

A colorful, dark-green, light-green mosaic of 
alkali saltgrass and Nevada bulrush carpets 
much of the highly alkaline lakeshore. Cover 
averages 30-40 percent in the alkali saltgrass-
Nevada bulrush mosaic on the white to gray, 
crusty alkaline soil. Associated species include 
rushes, sedges, graceful arrow grass, alkali weed 
(Nitrophila occidentalis), clasping peppergrass 
(Lepidium perfoliatum), and, rarely, fox-tail 
barley.  

The adjacent former lakebed sediments and 
lakeshore deposits support a series of black
greasewood communities, in which this shrub is 
either dominant or codominant with shadscale, 
spiny hopsage, or big sagebrush. The black 
greasewood/alkali saltgrass (fig. HL-4) and the 
black greasewood/sea blite communities occupy 
much of the lower lake terrace and near-shore 
lakebed sediments. Cover of associated species 
in these communities is typically quite low. 
Associated species in the black 
greasewood/alkali saltgrass community include 
tall green rabbitbrush (Chrysothamnus 
uiscidiflorus), sea blite, alkali weed, Nuttall's 
alkali grass (Puccinellia nuttalliana), graceful 
arrow grass, and clasping peppergrass. The 
community co dominated by sea blite is found 
on lower lake terrace sediments along the 
southeastern shore. Associated species include 
alkali weed, bottlebrush squirreltail, alkali 
saltgrass, and shad scale.  

Farther inland, on the south side of the lake, a 
second ancient lakeshore terrace, 8-10 m above 
the first, supports a shadscale-black greasewood 
community. Shadscale (20 percent) and black
greasewood (15 percent) provide most of the 
cover. Scattered associates include sea blite, bud 
sagebrush (Artemisia spinescens), green 
rabbitbrush, bottlebrush squirrel tail, alkali 
saltgrass, and cheatgrass brome (Bromus tecto 
rum). Toward the lake on this same terrace along 
the sou theastern shore, small areas are 
encountered where shadscale drops out of the 
shadscale-black greasewood community and 
bottlebrush squirrel tail  

becomes the primary associate in a black 
greasewood/bottlebrush squirrel tail community. 
Associated species are sea blite and an 
unidentified mustard. On the northeastern shore, 
sandy lakebed sediments adjacent to the dunes 
support a black greasewood-spiny hopsage 
community (fig. HL-5). Cover values are: black 
greasewood, 15 percent; spiny hopsage, 7 
percent; sea blite, 2 percent; plus small amounts 
of shadscale, bottlebrush squirrel tail, green 
rabbitbrush, red sage (Kochia americana), and 
clasping peppergrass.  

The dunes on the eastern and northeastern 
shores are partly stabilized. A black 
greasewood-spiny hopsage/Indian ricegrass 
community (fig. HL-6) is found on the older, 
stabilized surfaces. Black greasewood and spiny 
hopsage again average 15 and 7 percent cover. 
Cover for Indian ricegrass is 2 to 3 percent; 
cheatgrass and alkali saltgrass, 1 percent; and 
bottlebrush squirrel tail, less than 1 percent. The 
exclusive early colonizer on unstable dune 
surfaces is black greasewood (fig. HL-7).  

On the south side of the lake are two com-
munities dominated by big sagebrush. The big 
sagebrush-black greasewood community is on 
well-drained lakeshore terrace sediments. Cover 
values average 15 percent for big sagebrush and 
black greasewood; 10 percent for green 
rabbitbrush; 2 to 3 percent for spiny hopsage, 
shadscale, and alkali saltgrass; and less than 1 
percent for cheatgrass, clasping peppergrass, and 
bottlebrush squirrel tail. The big sagebrush-
shadscale community (fig. HL-8) occupies the 
shallow soils of rimrocks and the slopes below 
them. Cover averages 20 percent big sagebrush; 
15 percent shadscale; 2 to 3 percent giant 
wildrye (Elymus cinereus), cheatgrass, and 
Thurber's needlegrass (Stipa thurberiana); and 
lesser amounts of bottlebrush squirreltail, 
Sandberg's bluegrass (Poa sandbergii), and bud 
sagebrush.  

The marshland at Harney Lake is small com-
pared with that found elsewhere on the Refuge. 
It is dominated by various species of bulrush 
(fig. HL-9). Monospecific stands of viscid 
bulrush are found in deep water. This species is 
replaced in shallower water by Olney's bulrush, 
three-square (S. americanus), and Baltic rush 
(Juncus balticus var. balticus).  



 

Seacoast bulrush and Nevada bulrush assume 
dominance in shallow water. Nevada bulrush, as 
mentioned, covers extensive areas of the moist 
alkaline lakeshore. Graceful arrow grass,  

Nuttall's alkali grass, and creeping spikes edge 
(Eleocharis palustris) are wetland species com-
monly associated with the bulrushes.  

 



 



 



 

Fauna  
Birds are the best documented animals at 

Harney Lake. Observations in the Malheur area 
began in the 1870's, and annual censuses have 
been carried out by the Refuge since the 1940's. 
Data on species and status are summarized in 
table HL-2. Although Harney Lake is limited in 
diversity of habitat and extent of wetland, many 
birds are permanent or transient residents, 
including some not commonly found in wetter 
parts of the Refuge. Harney Lake is an important 
nesting and resting area for migratory birds; 
nesting is almost exclusively limited to 
shorebirds. The vast expanse of open water 
protects a set of sand islands from coyotes and 
other predators, particularly in wet years. These 
protected nesting areas and an abundant 
invertebrate food supply are critical to the 
breeding success of Caspian terns (Sterna caspia), 
white pelicans (Pelecanus erythrorhynchos), 
snowy plovers (Charadrius  

alexandrinus), and other species that favor more 
open nest sites.  

Harney Lake continues to be an important 
resting area for thousands of ducks and geese 
during spring and fall migration. Since the mid-
1960's, the lake has not filled as often as before. 
Factors involved include diversion of water, 
changes in the bottom topography of Malheur 
Lake, and water pumped for irrigation. Effects of 
the lower supply of water are not well 
understood but may include lowered nesting 
success of the above species and shifts of some 
migratory species, such as the shoveler, to other 
areas in the Pacific flyway. 8  

Recent research on the mammals of the Refuge 
(Feldhamer 1977) is combined with field data 
from classes at the Malheur Field Station in the 
summary of mammal species  

B Personal communication from Carroll Littlefield.  
Malheur National Wildlife Refuge.  

 



 

(table HL-3). Some of Feldhamer's traplines 
were located within the RNA and some in 
similar habitat near the Double 0 Ranch to the 
west. The sand dunes provide particularly good 
habitat for small mammals. The Ord kangaroo 
rat (Dipodomys ordi), chisel-toothed kangaroo rat 
(D. microps), Townsend ground squirrel 
(Spermophilus townsendi), Belding ground squirrel 
(8. beldingi), and the locally rare northern 
grasshopper mouse (Onychomys leucogaster) are 
some of the mammals inhabiting the dunes.  

Among the animal species known or expected 
to use the RN A are 33 bird and 13 mammal 
species of special concern 9 (tables HL-l and HL-
2). Many of these are migrant or wide-ranging 
species whose habitat needs are partially 
satisfied at Harney Lake. Nesting species of 
concern include golden eagles, snowy egrets, 
sandhill cranes, prairie falcons, and snowy 
plovers. White pelicans and Caspian terns have 
nested in the past. The Malheur shrew, 
Merriam's shrew, and northern grasshopper 
mouse are mammals of concern found or 
expected within the RN A. Migrant species of 
concern include Swainson's hawks, bald eagles, 
black-necked stilts, western bluebirds, and water 
pipits.  

Grazing has taken place at Harney Lake for 
many years, and the impact in some areas is 
substantial. After 1976, fencing excluded cattle 
from all but a small portion of the RNA at the 
western end of the Refuge; that portion was
fenced in 1978.  

, Species of special concern are species considered rare, 
threatened, or endangered-either in Oregon or throughout 
their range-by the authorities cited in tables HL-1 and HL-2. 

Research 
Considerable unpublished data on birds and 

mammals can be obtained at Refuge Head-
quarters, including Feldhamer's (1977) mammal 
survey. In addition, field data from biology 
classes can be obtained by contacting the 
Malheur Field Station. Baldwin10 discussed the 
geologic history of Harney Basin and 
recommended designation of Harney Lake as a 
national natural landmark. No published research 
is available.  

The RN A supports many plant associations, 
termed plant communities in this supplement. 
There are excellent opportunities at Harney Lake 
RN A and at nearby Stinking Lake RN A for 
study of the relationships of species and 
substrate composition and the disturbance 
caused by grazing. Compilation of information 
on the above communities and on secondary 
succession after cessation of grazing would be 
aided by the emplacement of permanent vege-
tation transects.  

Additional opportunities for research include: 
(1) limnological studies in springs of different 
temperatures, (2) studies of the biology of 
populations of the small mammals of the sand 
dunes, (3) studies of primary succession on the 
sand dunes, and (4) studies of the hydrology and 
waterfowl relationships. The Refuge is planning 
research on hydrology and water birds and on 
the nesting populations of snowy plovers. II  

"Baldwin, Ewart. 1973. Evaluation of Harney Basin, 
Harney County, Oregon for eligibility for registered natural 
landmark. Unpublished report to the National Park Service; 
copy on file at Forestry Sciences Laboratory, Corvallis, 
Oregon.  

IIFor details, contact the Refuge Manager.  
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The mission of the PACI FIC 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:  



 
 


