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Little Deschutes River Subbasin Assessment
 
Summary
 

The purpose of the assessment is to use existing information to characterize historical and current 
watershed conditions for the Little Deschutes River Subbasin. The assessment findings will help 
the Watershed Council identify opportunities for voluntary actions to improve fish and wildlife 
habitat and water quality. 

Many of the impacts to fish and wildlife habitat and water quality in the Little Deschutes River 
Subbasin are concentrated in the areas of housing, roads, and other human development. Most of 
the human population in the subbasin is concentrated around the community centers of La Pine, 
Gilchrist, Crescent, and Crescent Lake. There is significant dispersed development along the lower 
reaches of the Little Deschutes River between the communities of Sunriver and La Pine - an area 
characterized by gentle topography and depressions with forested wetlands, marshes and shallow 
lakes. Streams in this area, as illustrated by the Little Deschutes River , are low gradient and 
originate in the high elevation areas in the southwest portion of the watershed where there is higher 
precipitation. This ownership pattern has significant implications for natural resource management, 
as lower gradient floodplain areas tend to provide important wetland, fish , and wildlife habitat. 

Key Findings 
Fuel Loading: Having homes safe from wildfires is a concern for many residents. Fire 
suppression has increased the amount of dry wood in the area, creating a ready source for major 
wildfires. 

Riparian Areas and Wetlands: Loss of wetland and riparian areas , especially in the lower areas 
along the Little Deschutes River , has affected a number of resources. Water quality has been 
affected by the reduced wetlands that act as filters of nitrogen; the loss of streamside trees and other 
vegetation reduces shade that helps to cool water temperatures. Finally, loss of wetlands and 
riparian vegetation has reduced important fish and wildlife habitats. 

Wildlife: The growth and development have altered wildlife habitats. Loss of wetlands, streamside 
vegetation, and other changes in the watershed have reduced important wildlife habitat. Roads and 
development have impacted migrating mule deer, increasing collisions between deer and cars and 
altering their migration pathways. 

Fish: There has been a significant loss of native trout and an increase in introduced brook and 
brown trout in the Little Deschutes River and tributaries. Loss of native trout is from competition 
with introduced species and changes in aquatic habitat and water temperatures. 

Water Quality: A major concern about the water in the river is unusually high temperatures in the 
summer and the abnormal growth of algae. Other studies indicated that there are problems with 
groundwater loading of nitrogen. The high water table (with associated wetlands), and porous 
pumice soils contributes to increased nitrates, a by-product of septic systems and an indicator of 
human pathogens. 
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1.0 Introduction 

The purpose of the assessment was to characterize historical and current watershed conditions in 
the Little Deschutes River Subbasin and to assess the opportunities for improvements in wildlife 
and fish habitat and water quality. Funds to complete the assessment were provided to the Little 
Deschutes Watershed Council by the Oregon Watershed Enhancement Board (OWEB). 
Watershed Professionals Network, LLC was awarded the contract to complete the assessment in 
April 2001. 

Due to the limited budget the assessment was designed as a screening level technical assessment 
of the current status of the watershed. This assessment uses existing information, reports, and 
studies to draw conclusions about the status of the Little Deschutes River Subbasin. No 
additional new data, reports, or studies were completed as part of this effort. The objective was 
to clearly summarize what is known about the subbasin and its watersheds, what is not known , 
and what additional data are necessary to aid in identifying opportunities and priorities for 
watershed restoration projects. This assessment is a summary of all information that was made 
available to the contractors during the course of the assessment. In some cases, there was not 
enough information to address all of the identified critical questions. In these cases, the lack of 
detail is representative of the lack of available information. 

1.1	 Project Assumptions 

The assessment, while providing an overview of the entire area, focused on the private land 
portions of the watershed, including unincorporated communities and rural residential areas . 
Most of these areas are concentrated in the lower portions of the watershed between LaPine and 
Sunriver. There were several reasons for emphasizing these areas: (1) most of the council's 
conservation opportunities will be with small private landowners; and 2) while most upland areas 
are managed by public landowners where detailed analyses have been completed, there has not 
been an assessment of watershed resources for the scattered private lands. To provide a context 
for the private land analyses an overview of broader subbasin conditions was provided. 

Additional assumptions that were driving this effort included: 
1. This is a screening-level assessment, with no new data collection or modeling efforts. 
2. The assessment relied on existing data , aerial photography, and previously published reports. 
3. There was no fieldwork. 
4.	 The Upper Deschutes Watershed Council's coordinator was the primary contact to the 

contractor throughout the duration of the contract. This person was responsible for: 
a.	 Communicating watershed council assessment priorities and other issues to the 

consulting team . 
b.	 Facilitating the transfer of exiting information, including information, reports, GIS 

layers, describing watershed conditions, and resource status to the consulting 
team . 

c. Assisting the contractors with gaining access to private lands for field reconnaissance. 
d. Obtaining all metadata for GIS layers. 



2.0 Watershed Overview 

2.1 Physical Description 

The Little Deschutes River Subbasin encompasses 669,202 acres along the eastern edge of the 
Cascade Mountains in Central Oregon. Elevations in the subbasin range from 8,665 feet in the 
Cascade Mountains above Crescent Lake to 4,166 feet where the river joins the main Deschutes 
River approximately one mile south of Sunriver Resort. The Little Deschutes River Subbasin 
contains the following 5th field watersheds: 1) Newberry, 2) Little Deschutes, 3) Long Prairie, 4) 
Sellers, 5) Walker Mountain, 6) Upper Little Deschutes and 7) Crescent (Map 2-1). 

The Little Deschutes River headwaters are within Klamath County and the river flows north into 
Deschutes County; a portion of the eastern edge of the subbasin is in Lake County. Major 
tributaries include Crescent and Paulina Creeks, and headwater tributaries Clover, Hemlock, 
Rabbit and Big Marsh Creeks (Map 2-2). 

2.2 Geology 

Large areas of deposited volcanic ash, pumice, and other sediments, characterize the Little 
Deschutes River Subbasin geology. The volcanic eruption from Mt. Mazama (Crater Lake) 
approximately 6,800 years ago contributed most of the sediments deposited in the basin. In 
addition lava flows from the Cascade Mountains from the west and Newberry Crater from the 
east periodically dammed and shifted the course of the Deschutes River. These lava flows also 
created the La Pine Basin where volcanic material has been deposited, resulting in the relatively 
flat topography characteristic of the area. The deposited volcanic materials are highly permeable 
which creates coarse, rapidly draining soils and high groundwater tables (Deschutes County, 
1998). 

2.3 Ecoregions 

Ecoregions are areas with similar landscape and physical features , climate, geology, soils , natural 
vegetation, and biotic communities. By identifying the ecoregions within a watershed, areas 
with unique geologic or vegetation characteristics are identified. This helps in understanding the 
range of variability in physical features occurring in the watershed (WPN 1999). 

The Little Deschutes River Subbasin contains five distinct ecoregions: I-Pumice Plateau Forest, 
2-Cold Wet Pumice Plateau Basins, 3-Cascade Crest Montane Forest, 4-High Southern Cascades 
Montane Forest, and 5-Cascade Crest Subalpine / Alpine. Table 2-1 describes the physical and 
biological characteristics of the ecoregions represented in the Little Deschutes River Watershed, 
and the distribution of the ecoregions is depicted in Map 2-3. The locations of ecoregions are 
largely influenced by elevation. 

Most of the watershed (86 percent) is within the Pumice Plateau Forest ecoregion and the Cold 
Wet Pumice Plateau ecoregion. The Cold Wet Pumice Plateau ecoregion is in the lower 
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elevation areas adjacent to the Little Deschutes River. The Pumice Plateau Forest ecoregion is in 
the adjacent higher elevation areas. 

Most of the private lands and development in the watershed are located in the Cold Wet Pumice 
ecoregion, which has gentle topography and depressions with forested wetlands, marshes, and 
shallow lakes. Streams in this ecoregion, as illustrated by the Little Deschutes River, are low 
gradient and originate in the high elevation areas in the southwest portion of the watershed where 
there is higher precipitation. 

Ash deposits creating high undulating volcanic plateaus with isolated buttes dominate the 
Pumice Plateau Forest ecoregion. These areas have very low stream densities due to the porous 
nature of the soils. 

The mountainous portions of the watershed along the Cascade Crest and the Paulina Crater are 
represented by the Cascade ecoregions (14 percent). These landscapes were formed by lava 
flows and glaciation. Precipitation in these ecoregions is double the precipitation in the lower 
elevation ecoregions; hence they contain higher densities of streams. 

2.4 Federally Protected Areas 

Sections of the upper Little Deschutes River and tributary streams are protected under the 
Federal Wild and Scenic Rivers Act. In 1988 congress designated a 12-mile section (RM 84 to 
RM 97) at the headwaters of the Little Deschutes and a lO-mile section of Crescent Creek (from 
Crescent Lake dam downstream to County Road 61 crossing) as Wild and Scenic Rivers (Map 2
2). Big Marsh Creek from its headwaters to the confluence with Crescent Creek is designated as 
a recreation stream under the act. The Forest Service has developed management plans for these 
streams that outline measures to protect and enhance key resource values cited in the Act 's 
designation (Deschutes National Forest , 2001). The Wild and Scenic River plan includes 
resource management goals for scenery, vegetation, geology and hydrology, wildlife, fish 
habitat, recreation, roads and access, and water quality. 
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Table 2-1: Ecoregion descriptions for the Little Deschutes River Subbasin (WPN, 1999). 

High Southern Pumice Plateau Forest Cold Wet Pumice Cascade Crest Montane Cascade Crest 
Cascades Montane (ge) Plateau Basins (9f) Forest (4c) Subalpine f Alpine (4d) 

Forest (4e) 

Percent of 
Watershed 

Geology 

Soils 

Erosion 

Mean annual 
precipitation 

Dominant Upland 
Vegetation 

Natural 
Disturbances 

52% 

Geology dominated by 
Mount Mazama ash and 
pumice. Ash is underlain by 
basalt and andesite lava 
flows. 

Soils range from well-
drained coarse loam to 
loamy course sand derived 
from ash and pumice. 

Erosion Rate is low due to 
very high infiltration rates 
and low precipitation . 

16 to 30 inches 

Forests: Lodepole pine on 
flats and in the depressions 
and ponderosa pine on the 
slopes. 

Frequent, low-i.ntensity fires 
were common In ponderosa 
pine forests i~ the past, but 

~~~~:J~~~s;~~~:~CY. 

34%
 
(Most private lands are in
 

this ecoregion.)
 

Geology consists of 

Mount ~aza~a ash 
underlain by river and 
lake deposits. 

Soils range widely from 
mucky silt loam to sandy 
loam. 

Erosion rate is low due to 
very high infiltration rates 
and low precipitation. 
These are depositional 
areas. 

20 to 25 inches. 

Lodgepole pine, forested 
wetlands (willow and 
lodgepole pine), wetland 
and meadow vegetation 
(such as tules, sedges 
and tufted hairgrass). 

Bark beetles periodically 
kill iorit f th 
I~d aem~t~rI i~~ ne:r 

str;a~s a~d marshes. 

10% 

Geology consists of lava 
flows and pyroclastic 
deposits. Some glacial 
deposits. 

Soils range widely from 
sandy loam to very cobbly 
loam. 

Erosion rate is low due to 
competent geology and 
gentle slopes on the 
plateaus. Shallow 
landslides occur on the 
slopes of steep buttes and 
cones. 

55 to 80 inches. 

Mountain hemlock, Pacific 
silver fir, Engelmann 
spruce, and lodgepole 
pine forests. 

Infrequent fires. 

3% 

Geology consists of
 
andesite and basalt.
 
Highly glaciated.
 

Soils range from deep,
 
very gravelly and stony
 
loam to gravelly loamy
 
coarse sand.
 

Erosion rate is low due to
 
competent geology and
 
gentle slope on the
 
plateaus.
 

45 to 70 inches.
 

Mountain hemlock,
 
Pacific silver fir, white fire,
 
and lodgepole pine
 
forests
 

Infrequent fires.
 

1% 

Geology consists of basalt 
and andesite, deposited 
as flows and as 
pyroclastic deposits. 
Highly glaciated. 

Soils are bare rock and 
rubble. 

Erosion rates are 
moderate and occur 
mostly in the form of ravel 
and avalanches. 

70 to 90 inches. 

Mountain hemlock, 
subalpine fir forests, 
subalpine meadows and 
rock. 

Avala~ches and ~res 
comprise the major 
disturbances. Infrequent 

~~:t~~~:n~:oa~ent. 
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3.0 Historic Conditions Assessment 

3.1 Critical Questions 

The goal of this section is to describe and summarize information on early development of the 
watershed and resource management activities. The following critical questions are answered in 
this section. 

1.	 What are historical trends and locations of land use and other management impacts 
within the subbasin? 

2.	 What are historical accounts of fish and wildlife populations and distributions in the 
subbasin? 

3.	 Where are the locations of historic floodplain, riparian area, channel, and wetland
 
modifications and what were the types of disturbance?
 

3.2 Historical Conditions and Trends 

This section provides an overview of historical conditions in the Little Deschutes River 
Subbasin. The historical record is summarized here to provide insights into what the area looked 
like at the time of Euro-American exploration, settlement, and to gain an understanding of how 
human uses have modified the watershed through time. 

For the purpose of this description, the history of the Little Deschutes River Subbasin is divided 
into four time periods: The Native American landscape, settlement, timber communities, and the 
transition to modem times (Table 3-1). Watershed conditions during each of these historical 
periods are described based on evidence from written and verbal first-hand accounts and 
summaries of explorers and watershed residents, resource inventories, maps, drawings, and 
photographs. 

Table 3-1: Little Deschutes River Subbasin assessment historical time periods 

Dates	 Period 

Pre-Columbian to 1870 Native American landscape 

1870 to 1930 Settlement 

1931 to 1950 Timber communities 

1951 to 1980 Transition to modern times 
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The four historical periods set the context for understanding current conditions and land use 
patterns in the subbasin. By the 1980's many of the existing land use activities and other trends 
in the Little Deschutes River Subbasin were established. 

3.2.1 The Native American Landscape: Pre-Columbian to 1870 

Indigenous people have occupied the area surrounding the Little Deschutes River for 
approximately 9000 years (Robbins, 1997). At the time of Euro-American exploration, the 
native people of the area were primarily comprised of the Paiute band, which occupied a large 
area from southeastern Oregon into Nevada, Idaho, and western Utah. The lifestyle of the Paiutes 
was considerably different from many of the other bands in the Pacific Northwest who occupied 
areas for long periods with a stable supply of salmon. The Paiute's high-plains existence required 
that they migrate further and more frequently for game, and fish was not an important part of 
their diet. Deer were a principal economic resource, and productive habitat was maintained 
through intentional burning, a practice which also improved the productivity of huckleberries 
and certain root crops (Robbins, 1997). These burning practices and lightning-caused fires 
helped maintain open stands of ponderosa pine and other trees. 

The open stands of large trees were noted by early explorers. In 1843 Lieutenant John Fremont's 
expedition crossed through the Little Deschutes River Subbasin near the present community of 
Crescent. He wrote in his journal: "The great beauty of the country in summer constantly 
suggested itself to our imaginations ... the rich soil and excellent water surrounded by noble 
forests made a picture that would delight. . .these [ponderosa] pines are remarkable for the red 
color of their boles ... all day we traveled over pumice stone; beautiful firs but no grass here" 
(Gray, 1986, p. 2). 

Another traveler through the area observed in 1865: "Upon the sides and generally upon the tops 
of these buttes and over the surrounding county of the Deschutes and to the east and north, the 
timber is generally black pine [lodgepole]. There is very little undergrowth in this or the yellow 
[ponderosa] pine forests . . ." (Gray, 1986, p. 2). 

Due to a series of falls, the upper Deschutes River , including the Little Deschutes River, was not 
accessible to anadromous salmonids, such as chinook salmon and steelhead. Thus fish species in 
the Little Deschutes River during the time of early exploration were resident species, trout and 
sculpin, including redband trout, bull trout , mountain whitefish, and reticulate sculpin (Fies et aI., 
1996). There are historical accounts of bull trout occurring in Crescent Creek and Crescent Lake 
(Fies et aI., 1996); The last record of a bull trout in Crescent Lake was in 1979 (USFS, 1997). 

In addition to fires, the landscape and vegetation of the Little Deschutes River Subbasin was 
subject to periodic floods and volcanic eruptions. The enormous volcanic eruption ofMt. 
Mazama (Crater Lake) approximately 6,800 years ago left its deep ash and pumice deposits 
which are prominent features of the sub-watershed's landforms, soils, hydrology, and vegetation 
patterns. The largest flood in recorded history was probably the enormous regional flood of 
1861 , though there are very few recorded accounts of the impacts (Minear, 1999). 
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3.2.2 Settlement: 1870 to 1930 

The Oregon Central Military Road (OCMR) was developed in the 1860s to provide military and 
public access from western Oregon into the eastern parts of the state (Friends of the La Pine 
Public Library, 2000). The road, which went over Willamette Pass, passed through the upper 
Little Deschutes River area near the town of Crescent, facilitated early settlement of the 
watershed. Traveling over much of the same route as today's Highway 58, the road was used by 
trappers, miners, and cattlemen and was the general route for horse and wagon going from 
Eugene to Klamath Falls or Prineville (Gray, 1986). Thomas Condon, while traveling on the 
OCMR in 1877 stated: "We had a fine view of Diamond Peak behind us ... Summit Lake and 
Crescent Lake are very pretty bodies of water. I could see no life on their margins though I am 
told that fine trout abound in the latter lake" (Gray, 1986, p. 4). 

By the latter part of the 1800s a number of families were living in the subbasin. Cattle grazing 
was a common activity. One individual observed: "There are several thousand acres of good 
meadow and good grazing lands along the Deschutes" (Gray, 1986, p. 4). In 1898 a number of 
families came to the area around present day Crescent to establish 160-acre homesteads along the 
Little Deschutes River (Gray, 1986). By 1911 La Pine had a population of 600, with 100 
children in school (Deschutes County Historical Society, 1985). In 1912 one author noted that 
near La Pine "all of the good places along the river were taken up, and nothing but jack pine flats 
were left" (Ridgley, 1993, p. 59). 

Supplies of water were important for continued operation of the homesteads, leading to the 
establishment of water rights from the river and tributary streams. In 1899, for example, 
Caldwell's Ranch on Paulina Prairie established "the right to use the waters now, or to be stored 
in Paulina Lake, to a height of about 8 feet above the normal lake outlet to supplement the 
regular flow of Paulina Creek , so as to deliver water for irrigation" (Friends of La Pine Public 
Library, 2000, p. 53). In 1910 or 1911, a dam was constructed at the outlet of Paulina Lake to 
supply irrigation water (Ridgley, 1993). In 1922, a small earth and wooden dam was 
constructed across the outlet of Crescent Lake to store irrigation water (USFS, 1997). In 1956, 
the Bureau of Reclamation further elevated the lake surface by constructing a 40-foot earth and 
concrete dam. This dam, which is still in place, controls the lake levels and flow regime of 
Crescent Creek, with extreme fluctuations in both systems, especially the creek (USFS , 1997). 

Timber cutting in the upper Deschutes River Basin began around the turn of the century with the 
opening of mills around Bend in 1902. The mills were created to process timber from the "sole 
remaining virgin forest in the United States (The Deschutes Echo, Dec. 6, 1902, as reported in 
Minear, 1999). It was difficult to get the logs to the mills since water transport on the upper 
Deschutes River was limited by rapids, bends, and falls (Farnell , 1981). Despite these obstacles, 
the largest log drive occurred in May 1939 when 26 million board feet of timber were rafted on 
the Deschutes River from the vicinity of Wickiup Reservoir site to a mill near Bend, somewhat 
unsuccessfully (Farnell , 1981). This period was the beginning of timber cutting in and near the 
lower portions of the subbasin, though there are no records oflarge log drives on the Little 
Deschutes River. 

Little Deschutes River Subbasin Assessment Page 7 
March 2002 



3.2.3 Timber Communities: 1931 to 1950 

Despite the stands of large ponderosa pine that were noted by early explores and settlers, before 
1934 most of the forests in the upper Little Deschutes River area were uncut. The 1923 
construction of the railroad along the route of the Oregon Central Military Road and the 
beginning of construction of Highway 58 in 1934 provided a means for supply and shipping and 
sparked an interest in harvesting the uncut stands (Gray, 1986). In 1934, Deschutes Lumber 
Company began harvesting trees in the headwaters of the Little Deschutes River. The mill was 
located along the Little Deschutes River , which provided an ideal location, with water for the log 
pond, steam power for the mill, and water supplies for domestic use (Gray, 1986). 

Timber cutting was not the only activity in the upper Little Deschutes River system. Cattle and 
sheep grazed throughout the area. One author noted that the summer of 1939 "brought 
sheepherders to the banks of the Little Deschutes River. The sheepmen came from as far 
Shaniko and Prineville. Sheepherders with their dogs would herd as many as 1,000 sheep up the 
meadows of the Deschutes to its headwaters around Clover Creek" (Gray, 1986, p. 30). Big 
Marsh was grazed by cattle from 1890 to 1917 and by sheep from 1917 to 1945 (USFS, 1997). 
In 1946, the owner installed six miles of diversion ditches to drain Big Marsh in order to provide 
better cattle grazing (USFS, 1997). One individual noted: "La Pine was a pretty wild place when 
all the loggers and sheepherders were in the area in the 1920's, 30's and 40's" (Friends of La 
Pine Public Library, 2000, p. 50). 

Like most of the river systems of the west, non-native fish were introduced to the streams and 
lakes of the Little Deschutes River Subbasin. It is not known precisely when brown and brook 
trout were introduced into the Little Deschutes River system, but the timing was probably similar 
to the Deschutes River - in the early part of the century, certainly before the 1920's (Fies, et al., 
1996). The first fish stocking in Crescent Lake occurred in 1915 with the release of brook trout; 
lake trout were first released into the lake in 1917 (USFS, 1997). Brook trout continued to be 
stocked in the lake until 1939. Tui chub were introduced at an unknown time to Big Marsh 
Creek (Fies, et al., 1996). Stocking of non-native fish species continued through the 1970s 
(Table 3-2). 

Table 3-2: Fish species stocked in the Little Deschutes River by the Oregon 
Department of Fish and Wildlife, 1950 to 1974 (Fies et al., 1996). 

Year Species Number 

1950 brook trout 26,240 

1954 brook trout 1,000 

1969 kokanee 25,600 

1970 brown trout 462 

1974 brown trout 13,327 

3.2.4 Transition to Modern Times: 1951 to 1980 

Rapid population growth in Deschutes County and inexpensive lots fueled the development of 
the areas near the lower Little Deschutes River. Deschutes County's population nearly tripled 
between 1950 and 1980, from 21,812 to over 60,000, which contributed to residential and other 
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development in the Little Deschutes River Subbasin (Table 3-3). For most of the century, 
Klamath County's population exceeded Deschutes County. By 1980, this pattern had shifted 
with a larger and more rapidly growing population in Deschutes County. Most of the growth in 
the Little Deschutes River Subbasin focused in areas outside of incorporated communities. In 
1951, small 1 to 2-acre parcels of land near La Pine were offered for $100 as possible sites for 
summer cabins (Friends of La Pine Public Library, 2000). 

A key factor in the area's population growth was the development of Sunriver Resort at the 
northern edge of the subbasin. The Sunriver area went from a cattle ranch to an army base 
during World War II. Development of the resort began in the 1960s and grew slowly, with a 
population of about 109 residents in 1971 (Deschutes County Historical Society, 1985). The 
Sunriver resort became an important tourist draw and contributed to residents locating in the 
area. The Sunriver community currently contains 3,900 homes and condominiums. 

In the 1960's and early 1970's, before Oregon statewide planning regulated growth and 
development, over 15,000 lots were created in subdivisions platted in the northern portion of the 
subbasin (Deschutes County, 1998). Most of these parcels are less than two acres in size and use 
on-site septic systems to dispose of sewage . Beginning in the 1960's, septic tank permits were 
required before construction could begin, and many property owners were caught by surprise 
when they discovered that they could not build because of soil conditions (Friends of La Pine 
Public Library, 2000) . 

Table 3-3: Deschutes and Klamath County populations, 1900 to 2000 (US Census 
Bureau, 2001). 

Census Year Deschutes County Klamath County 

1900 3.970 

1910 8,554 

1920 9,622 11,413 

1930 14,749 32,407 

1940 18,631 40,497 

1950 21,812 42,150 

1960 23,100 47,475 

1970 30,442 50,021 

1980 62,142 59,117 

1990 74,958 57,702 

2000 115,367 63,775 

3.2.5 Time Line ofHistorical Conditions 

The information compiled for the historic conditions assessment was used to create the timeline 
in Table 3-4. This timeline provides an overview oflocations and timing of key historic events 
impacting the Little Deschutes River Subbasin. 
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Table 3-4: Historic Conditions Timeline for the Little Deschutes River Subbasin. 

Year Event Location of Observation I Modification 

1843 Fremont expedition describes the environment of the area Near the current community of Crescent 

1860s Construction of the Oregon Central Military Road Along the current route of Highway 58 

1911 La Pine's population is 600; Dam at the outlet of Paulina Lake La Pine Area; Paul ina Lake 
completed 

1917 Brook trout released into Crescent Lake Crescent Lake 

1920 9,622 residents in Deschutes County and 11,413 residents in Little Deschutes River 
Klamath County 

1922 Earth and wooden dam constructed across the outlet of Crescent Lake 
Crescent Lake 

1934 Deschutes Lumber Company begins logging old-growth Headwaters of the Little Deschutes River 
ponderosa pine 

1939 1,000 sheep graze the meadows of the upper Little Deschutes Headwaters of the Little Deschutes River 
River 

1946 Landowner installs six miles of diversion ditches to drain Big Big Marsh Creek 
Marsh 

1950 21,812 residents in Deschutes County and 42,150 residents in Little Deschutes River 
Klamath County 

1950s 1 to 2-acre parcels of land offered near La Pine for $100 La Pine Area 

1960s Sunriver Resort established; over 15,000 lots were platted in Lower Areas of the Watershed 
the lower river area. 

1980 62,142 residents in Deschutes County and 59,117 residents in Little Deschutes River - private property along 
Klamath County lower river 

1990's Deschutes County's Regional Problem Solving Project Lower Portions of the Watershed I La Pine 
identifies watershed concerns Area 

2000 115,367 residents in Deschutes County and 63,775 residents Little Deschutes River 
in Klamath County 
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4.0 Future Projections 

This section presents information on the nature of growth in the area and potential impacts. The 
assessment of the current status and potential impacts of growth on watershed resources has been 
incorporated into the individual assessment sections. 

The goal of this section is to provide the background information needed to link projected 
population growth to potential impacts on the watershed over the coming 20 years. The 
individual resource reports following this section use this information to attempt to identify the 
types and locations of potential impacts in the watershed. 

4.1 Critical Questions 

1.	 What are the general impacts from future watershed development and land uses on fish 
and wildlife habitat and populations? 

2.	 How do future population growth projections influence conservation options? 

3.	 What effects might regulations have on growth and quality of life in the sub-basin? 

4.	 How will future watershed use trends affect the local economy? 

4.2 Land Ownership 

Most of the land, almost 73%, in the watershed is federally owned by the Forest Service, and to a 
lesser extent the Bureau of Land management (Table 4-1). However, the federal lands tend to 
be in the upper portions of the watershed and a significant portion of the subbasin, 27%, is in 
private ownership, primarily concentrated in the lower portions of the landscape adjacent to the 
Little Deschutes River and Crescent Creek (Map 4-1). Most of the human population in the 
subbasin is concentrated in the community centers of La Pine, Gilchrist, Crescent, and Crescent 
Lake (Map 4-2). 

This ownership pattern has significant implications for natural resource management, as lower 
gradient floodplain areas tend to provide important wetland, fish and wildlife habitat. The 
implications of this ownership pattern are analyzed in the individual resource reports following 
this section. 
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Table 4-1: Land ownership in the Little Deschutes River Subbasin. 

Ownership Acres Percent Ownership 

Private 178,671 

Forest Service 

BLM 

445,393 

44,410 
BLM 

6.6% 

State of 
Oregon 

0.1% 

State of Oregon 728 
Private 
26.7% 

669,202Total: 

Forest 
Service 
66.6% 

4.3 Population Growth 

The rural character of the Little Deschutes Subbasin, the attractive location of private property 
on the Little Deschutes River, and relatively inexpensive land prices have contributed to a 
rapidly growing population. Since 1989, Deschutes County has been the fastest growing county 
in Oregon on a percentage basis (Deschutes County, 1998). The county's population growth rate 
dramatically increased between 1990 and 2000, with the county growing by over 40,000 
residents (Figure 4-1). There are an estimated 16,000 residents in the unincorporated area 
around La Pine in the lower portions of watershed which would make this area the second largest 
city in Oregon east of the Cascades (after Bend) were it incorporated (Deschutes County, 1998). 
Most of the developed lands and undeveloped lots are along the Little Deschutes River and 
Crescent Creek (Map 4-3). 

This dramatic population growth is expected to continue into the foreseeable future . Figure 4-1 
depicts the projected growth in the unincorporated sections of Deschutes County over the next 20 
years. (Deschutes County , 2000) Although the greatest growth in Deschutes County is expected 
to occur in the Bend area, the unincorporated areas, including the lower portions of the Little 
Deschutes River, are projected to experience an increase of as much as 56% over the 2000 
population in the next 20 years. 
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Deschutes and Klamath County: Population 1900 to 2000 

140000 -y----------------------. 

120000 t-- - - - - - - - - - - - - - - - _=_\ 

100000 ,- - - - - - - - - - - - - - - - -1--1 
c: 
,g 80000 i---------------~r--l 

-Deschutes County.!!! 
:::l 

-Klamath Countyg- 60000 t-------------~....__~~ 
a. 

40000 +-- - - - - -----::::..--t-==:-.=-~,----_1 

Year 

Figure 4-1 : Deschutes and Klamath County population trends, 1900 to 2000 (US 
Census Bureau, 2001). 
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Figure 4-2: Projected Population Growth in Unincorporated Deschutes County, 1995
2020 (Deschutes County, 2000) 

This calculation is based in part on the fact that some of these rural areas were subdivided prior 
to the passage ofland use laws in Oregon. In the lower portions of the Little Deschutes River 
Subbasin, there were 200 subdivisions and 13,000 lots created, and many were purchased sight
unseen (Deschutes County, 2000). At this time, in the La Pine area alone, there are more than 
11 ,000 lots, of which only about 4,000 have been developed . If all of these lots were built out, 

2020 
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the population density in the La Pine/Gilchrist/Crescent area would nearly triple (Deschutes 
County, 2000). According to county tax records there are a total of 14,11O-platted tax lots 
within the watershed, only 7,097 of these lots are developed, and 2,763 of these lots are within 
one half mile of the river (Table 4-2). 

Table 4-2: Distribution of county tax lots listed as developed and undeveloped in the 
Little Deschutes River Subbbasin (Source: Deschutes and Klamath County's). 

County 
Undeveloped 

Developed lots lots Total Lots 

Developed lots 
w/in 1/2 mile of 

River 

Undeveloped lots 
w/in 1/2 mile of Total Lots within 

River 1/2 mile of River 

Deschutes 4931 3630 8561 1312 1465 2777 
Klamath 2166 3383 5549 735 1298 2033 

Total 7097 7013 14110 2047 2763 4810 

It is important to note many of these lots are not developable as home sites. The high water table 
and lot size prevent the use of individual septic systems. There are also inadequate roads for 
emergency access in many of these subdivisions, and inadequate fire service options (Deschutes 
County, 2000). At this point in time, the number and locations of undeveloped lots has not been 
identified. 

In addition, incomes for residents of the Little Deschutes River Subbasin tend to be lower than 
regional levels. According to the La Pine Community Action 1998 population and income study, 
49.7% of families on La Pine have incomes below the low-moderate threshold and 37.8 % have 
incomes below the poverty level (Jill Phillips-Mcl.ane La Pine Community Action Team, 11/01 
email). The unemployment rate in La Pine is about 24% and the unemployment rate for the 
county is about 6.4% (Jill Phillips-McLane La Pine Community Action Team, 11/01 email). 

To try to address the concerns about combining sound development planning in a low income 
area, Deschutes County requested and obtained a Regional Problem Solving Grant from the 
Oregon State Legislature. Meetings with stakeholders throughout the county have resulted in a 
comprehensive understanding of the options available and the relative popularity of each 
(Deschutes County, 2000). The La Pine Sewer District, Oregon Department ofFish & Wildlife, 
La Pine Water District, Oregon Parks& Recreation, La Pine School District, Oregon Department 
of Environmental Quality, Oregon Water Wonderland II Sewer District, Deschutes National 
Forest, La Pine Rural Fire Protection District, Oregon Economic and Community Development 
Department, Oregon Department of Forestry, Oregon Housing and Community Services 
Department, Oregon Department of Land Conservation & Development, Oregon Department of 
Transportation and the Baldwin-Herndon Trust have all entered into memorandums of 
understanding with the Regional Problem Solving effort. 

Key goals of that Regional Problem Solving Project are to protect the water quality, maintain the 
rural character of the area, recognize private property rights of existing lot owners, and to 
accommodate anticipated growth without taxpayer expense (Deschutes County, 2000). The 
Regional Problem Solving project has identified key concerns that relate to the health of the 
Little Deschutes River system (Deschutes County, 1998). Those that relate to the purpose of this 
report are listed below. 
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•	 Groundwater quality: The area's highly permeable, rapidly draining soils and high 
water table with relatively cold water temperatures are not suitable for large numbers of 
septic systems . Nitrates, a by-product of septic systems and an indicator of human 
pathogens, are poorly retained in the fast draining soils and do not easily break down with 
the cool water temperatures. 

•	 Mule deer migration corridor: . The area, especially between La Pine and Sunriver, 
contains the largest mule deer migration corridor in the state. The pattern of continued 
development and the associated roads and traffic all threaten the mule deer migrating 
through the area. 

•	 Riparian and wetland habitat: Many of the lots and subdivisions are in sensitive areas 
near the Little Deschutes River, impacting riparian and wetland habitats that are 
important for fish and wildlife habitat and water quality. 

•	 Wildfire hazards: High fuel loads, dense forest stands, developed and undeveloped lots 
that were not thinned, lots with absent landowners, and private lands contiguous with 
public ownership, all contribute to the areas extreme wildfire risk. Continued dispersed 
development makes it difficult to plan and manage the risks and to fight wildfires . 

Detailed analysis of these concerns, potential impacts, and possible approaches are covered in 
the following sections of this document. 
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5.0 Upland Vegetation & Fire 

The purpose of the Upland Vegetation and Fire assessment is to summarize what is known about 
vegetation patterns, the influence of fire in the ecosystem, and how these factors have been 
modified through human use. Most of the information for the assessment comes from existing 
information. 

5.1 Critical Questions 

1.	 What are the dominant vegetation cover types and extent? 

2.	 What is the condition and trend of the terrestrial vegetation? 

3.	 Are there habitat patches, dynamics, and fragmentation issues? 

4.	 Are some cover types expanding their historic range? 

5.	 Are there any plant communities of special concern? (Wetland and Riparian
 
communities are addressed separately in Section 6.0)
 

6.	 What are the noxious weed species and extent? 

5.2 Findings 

The native vegetation patterns of the Little Deschutes River Subbasin can most easily be 
described in terms of elevation zones. At the highest elevations, above the tree line, there are 
alpine snowfields and high subalpine meadows. Below this is the subalpine forest zone, 
comprised of subalpine fir (Abies lasiocarpa) , lodgepole pine (Pinus contorta) and mountain 
hemlock (Tsuga mertensiana) forest types. At the next lower elevation zone are fir forests, made 
up of true fir (Abies sp.) and other conifers. The Douglas fir (Pseudotsuga menziesii) mixed 
conifer forests inhabit the next lower zone. This area is more moist than the ponderosa pine zone, 
but too dry for subalpine fir or true fir. Below these forests in elevation are the ponderosa pine 
(Pinus ponderosa) forests and lodgepole pine forests . Interspersed among all these forest types 
are occasional meadows, and riparian and wetland areas (Johnson, et al., 1994) (Franklin and 
Dyrness, 1988). 

Fire suppression, livestock grazing, timber harvest practices, and urban development have major 
influences on vegetation patterns in the watershed . Fire suppression has altered disturbance 
patterns, creating the potential for severe fires. Timber harvest practices have a dramatic effect, 
by completely altering forest age and structure. Livestock influence vegetation patterns by their 
selective forage habits. They can completely remove some plant species (the most palatable 
ones), and spread noxious weeds. Deschutes County is the fastest growing county in Oregon. 
With numerous undeveloped lots the potential for urban growth on private lands bordering the 
Little Deschutes River is high. This kind of development can have a huge impact on riparian 
vegetation and water quality. 
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5.2.1 Vegetation Cover Types 

There are a variety of ways to define and map vegetation types . Plant ecologists generally look 
at the plant species composition, frequency, and density, while wildlife biologists may be 
interested in forage species and habitat structure. A fuel load manager may examine insect and 
disease distribution, downed trees, and other characteristics not considered by the other resource 
professionals. 

The following vegetation maps were located for this project area: 

1 Oregon Gap Analysis Project (GAP) 

2 Deschutes National Forest Plant Association Groups (PAG) 

These maps are presented to describe the dominant vegetation cover types and their extent. Both 
maps are included here because they each illustrate the available information differently (Maps 
5-1 & 5-2). 

5.2.2 The Oregon Gap Analysis Project 

The Gap Program is designed to identify the degree to which native animal species and natural 
communities are represented in the current mix of conserved land areas so that "gaps" in these 
lands and habitat types can be identified. Its ultimate goal is to provide broad geographic 
information on the status of ordinary species (those not threatened with extinction or naturally 
rare) and their habitats in order to provide land managers, planners, scientists, and policy makers 
with the info,nnation they need to make better-informed decisions. 

Maps of existing vegetation have been prepared from satellite imagery (LANDSAT) and other 
sources and entered into a geographic information system (GIS). These maps are verified 
through field checks and examination of aerial photographs. The Oregon Gap Analysis Project 
was updated and released in 1998 and is part of a national mapping effort by the US Geological 
Survey, Biological Resources Division. The data for this report was obtained from the Oregon 
Geospatial Data Clearinghouse (http://www.sscgis.state.or.us). 

There are 17 different cover types identified and mapped by the Gap Program in the study area 
(Map 5-1, Table 5-1). Full descriptions of the GAP cover types are in Appendix B. Eight of the 
identified cover types can be classified more generally as "Forest and Woodland" types. These 
occupy 81 % of the land area in the watershed. If the cover type "Regenerating Young Forest" 
were included in this calculation, almost 90% ofthe watershed would be described as forestland . 
The largest single cover type, in terms of area, is the Ponderosa-Lodgepole Pine on Pumice 
comprising nearly half of the watershed. This roughly corresponds to the location of the Pumice 
Plateau Forest Ecoregion Boundaries (Map 2-2). Wetland cover types make up 7.7 % of the land 
area and generally occur adjacent to the streams. Vegetation types increase in diversity with 
increased elevation in the western third of the watershed within the boundaries of the "Cascade" 
ecoregions. 

The distribution of cover types between landowners in the Little Deschutes River Subbasin 
shows some clear patterns. For example, private lands contain the highest percentage of wetland 
cover types (Figure 5-1). The State of Oregon owns very little acreage in the watershed, and it is 
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almost entirely Forest and Woodland cover types (Figure 5-1). The Forest Service has the 
greatest diversity of cover types with 16 types (lacking only the Agricultural category) while 
private, BLM, and State lands have 15 types, 6 types, and 3 types, respectively (Table 5-1). 

Table 5-1 Cover Types on the 1998 Oregon Gap Analysis Project Map in the Little 
Deschutes River Subbasin. 
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033 - Mountain Hemlock Montane Forest 

034 - True Fir-Hemlock Montane Forest 

040 - Ponderosa Pine Dominant Mixed Conifer Forest 

044 - Lodgepole Pine Forest and Woodland 

045 - Subalpine Fir-Lodgepole Pine Montane Conifer 

054 - Ponderosa Pine Forest and Woodland 

056 - Douglas Fir Dominant-Mixed Conifer Forest 
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Cover Cover 
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37,104 5.5% 

29,089 4. 3% 

59,016 8.8% 
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5,163 0.8% 
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Total 7.7% 

Total Acreage by Ownership 44,410 178,672 728 445,393 669,203 

Percent Acreage by Ownership 6.6% 26.7% 0.1% 66.6% 
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Figure 5-1: Cover Types as a Fraction of Total Acreage Owned 

5.2.3 Deschutes National Forest Plant Association Groups (PAG) 

The Deschutes National Forest developed a vegetation cover type map from the 1988 ISAT 
image data interpreted by Pacific Meridian Resources. These data are classified by size, stand 
structure, and crown cover classes. The Forest GIS staff and silviculturist combined these 
classes to allow for a more manageable data set to support their Landscape Assessment Plan 
(LAP) (Map 5-2 and Table 5-2). This classification is termed Plant Association Group (PAG) 
and identifies 12 vegetation cover types within the 599,426 acres of the Little Deschutes 
Watershed. 

Both the GAP and the PAG data sets show similar broad patterns. For example, the PAG map 
shows over 90% of the watershed are classified as forest cover types (Map 5-2). The GAP 
analysis shows 89.7 % ofthe watershed is comprised of forest cover types (if the regenerating 
young forest type is included). As with the GAP delineation, PAG dry forest types are shown to 
occur in the eastern half of the watershed. However, the PAG classification splits the lodgepole 
pine from the Ponderosa pine, which better illustrates the landscape patterns of these two forest 
types. 
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Table 5-2: Plant Association Groups (PAG) in the Little Deschutes River Subbasin. 

Ownership (Acres) 

Total by 
PAG Description BLM Private State USFS PAG 

Description 

%byPAG 
Description 

Alpine Dry 0 400 400 0.1% 
Cinder 17 323 340 0.1% 
Lava 476 4,893 5,369 0.9% 
Meadow 39 1,888 225 2,152 0.4% 

Total 1.50% 
Mixed Conifer Dry 6,711 77.963 84,673 14.1% 
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Mixed Conifer Wet 

Mounta in Hemlock Dry 
Ponderosa Pine Dry 
Ponderosa Pine Wet 

349 

5 

48 

24 

59,774 

9,083 

253 

1,019 

42,675 

87,023 

7,883 

. 1,067 

42 ,699 

147,399 

16,971 

0.2% 

7.1% 

24.6% 

2.8% 
Lodgepole Pine Dry 42,189 73,313 476 157,070 273 ,048 45.6% 
Lodgepole Pine Wet 383 2,638 2,511 5,532 0.9% 

Total Forest 95.3% 

Riparian 135 6,062 4,467 10,665 1.8% 
Rock 107 336 1,693 2,137 0.4% 
Water 6,477 498 6,975 1.2% 

Total 2.4% 

Ownership - Total Acres 43,208 166,848 728 388,642 599,426 
Ownership -- Percent of Total 7.2% 27.8% 0.1% 64.8% 

5.3 Condition and Trend of Terrestrial Vegetation 

The vegetation of eastside Oregon has a long history of disturbance. These eastside ecosystems 
are considered stable when the period between disturbance events is decades. The vegetation is 
made up of plants with mechanisms capable of withstanding relatively frequent, severe 
disturbances (Johnson, et al., 1994). One of the most striking and significant trends is the change 
in forest disturbance regimes and consequent effects on forest composition and structure. This 
change in disturbance (primarily fire) has affected wildlife habitat, susceptibility to insects and 
disease, and, created forest that are susceptible to unusually severe fire (Hemstrom, et al., 1998). 

A broad scale assessment by Hemstrom, et al. (1988) indicates major shifts in disturbance 
regimes across east-side forests. According to Quigley and Cole (1997), the acreage with lethal 
fire regimes has more than doubled in recent times. "Before Euro-American settlement, most 
fires in low and mid elevation forests were nonlethal. Forests and rangelands benefited from 
these frequent, surface fires, which thinned vegetation and favored growth of fire-tolerant 
species. Lethal, or stand replacing fires, played a lesser role on the landscape. Lethal or stand
replacing fires currently predominate. Lethal fire regimes now exceed nonlethal fire regimes in 
forested areas. Fire exclusion, livestock grazing, timber harvest, and exotic plant introduction 
have contributed to these changes" (Quigley and Cole 1997). 
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5.3.1 Habitat Patch Dynamics and Fragmentation 

Within the Deschutes River Basin , the landscape pattern has become more diverse and 
fragmented over time (Lehmkuhl, et aI., 1994). Current forest patch sizes are smaller while edge 
and patch densities are greater than they were 50 years ago. Connectivity of ponderosa pine has 
decreased significantly; patch density rose from 5.8 to 10.9 patches per 10,000 hectares, and 
mean patch size declined (Hessburg, et aI., 1999). Increased fragmentation and loss of 
connectivity within and between blocks of habitat isolates some habitats and populations and 
reduces the ability of wildlife populations to move across the landscape, resulting in long-term 
loss of genetic interchange. 

Expansion of Cover Types From Their Historic Range 

Increased forest cover in the watershed suggests that the exclusion of fire has resulted in forest 
establishment on areas that were previously bare ground or shrubland, or grassland areas that 
were previously maintained by fire (Hessburg, et aI., 1999). Conifer encroachment on wet 
meadows and riparian areas can be attributed to a secondary result of overgrazing. Overgrazing 
causes the incising of stream channels to greater depths, which reduces the available moisture in 
meadows and permits invasion of xeric (dry land) plants such as conifers and sagebrush 
(Artemesia spp.) (Johnson, et aI., 1994). 

Historic Vegetation Information 

The Oregon Natural Heritage Program (ONHP, 2001) has made an effort to determine what the 
vegetative cover was like in Oregon at the time of the pioneers, circa 1850 (Map 5-3). A general 
comparison of the current and historical maps shows that the percent of land covered by forest is 
nearly the same today as it was in 1850. Forest cover has increased by 8% in the past 50 years in 
the Deschutes basin (Lehmkuhl, et aI., 1994). However, currently fewer of the low and middle 
elevation forest stands have a park like structure because the exclusion of fire has allowed these 
stands to grow with higher densities. This makes these forests more susceptible to stand
replacing insect, disease, and fire disturbances (Johnson , 1994). 

In the past 70 years forested wetlands increased 5-12% while non-forested wetland cover stayed 
the same (Lehmkuhl, et aI., 1994). Ponderosa pine and Douglas fir/True fir forest types 
increased slightly in cover as well. Other forest types stayed about the same in amounts of cover. 
The amount of bare ground decreased by 45%, which is attributed to fire suppression allowing a 
thick understory to develop in previously open forest stands. Increase in forest area and decrease 
in non-forest/non-range types has been associated with forest regrowth from extensive tractor 
logging of ponderosa pine conducted before the 1930's (Hessburg, et aI., 1999). 
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Table 5-3: Historic Vegetative Cover Types in the Little Deschutes River Subbasin 
(OHNP, 2001). 

Cover Type Acres Percent 
Subalpine fir 15,937 2.4% 
Ponderosa pine 301,117 45.0% 
Lodgepole pine 288,335 43.1% 
Shasta fir-white fir 26,510 4.0% 
Mixed con ifer 7,272 1.1% 
Grand fir 5,931 0.9% 
Douglas fir 4,882 0.7% 

Total Forest 97.20% 
Alpine tundra-barren 1,929 0.3% 
Open water 7,047 1.1% 
Bitterbrush 6,370 1.0% 
Bare rock 3,873 0.6% 

5.3.2 Plant Communities ofSpecial Concern 

No Federally listed threatened and endangered species are known from the Little Deschutes 
watershed. The following table indicates plant species listed as species of concern with the US 
Fish and Wildlife Service, and species listed as threatened and candidates for listing by Oregon 
Department of Agriculture. These plants are found in Deschutes and Klamath counties in the 
ecoregions that overlap with the Little Deschutes watershed. 

Table 5-4: Rare Plants from Deschutes and Klamath Counties, Oregon (OHNP, 2001). 

Scientific Name Common Name Ecoregion OR Counties 
Fed 
Status State Status 

IA stragalus peckii Peck's milkvetch EC Desc, Klam SOC LT 
lBotrychium pumicola Ipumice grape fern WC,EC Desc, Klam LT 

Calochortus greeneii 
Green's mariposa 
lily 

EC,KM Klamath SOC C 

IEriogonum prociduum prostrate buckwheat EC,BR Klamath SOC C 

[perideridia erythrorhiza red-root yampa 
CR,WC,EC, 
KM 

Klamath SOC C 

IPhacelia inundata playa phacelia BR,EC Klamath SOC 
Rorripa columbiae columbia cress WC,EC,BR Klamath C 

Ecoregions: Status: 

EC =East Cascade Range SOC =Species of Concern 

WC =West Cascade Rance and Crest LT =Listed Threatened 

KM =Klamath Mountains C =Candidate for listinq 

BR =Basin & Ranqe 

CR =Coast Rance 
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5.3.3 Noxious Weeds 

The presence and extent of noxious weeds in the watershed was identified as a concern to be 
addressed in this analysis . Noxious weeds are plant species that are not native to a particular 
area, and have the aggressive tendency to invade habitats to the exclusion of native plants and 
wildlife. These plant species often are accidentally or intentionally introduced from some other 
part of the world. They have no predators locally and can often out-compete native plants using 
different survival strategies to their advantage. The result is a habitat that is completely 
overgrown with the invasive species, to the exclusion of all other plants (and the wildlife that 
depend upon them). This habitat is less diverse, less productive, and typically considered to be 
less aesthetic than native communities. 

Three sources of information, the Deschutes County Weed Control Board, Oregon Department 
of Transportation and the Deschutes National Forest were used as resources for this portion of 
the analysis. 

Oregon Department of Transportation 

The Oregon Department of Transportation (ODOT) works to reduce noxious weeds along 
roadways. According to Dave Culver of the ODOT, most of the right-of-way within the Little 
Deschutes Watershed is on a monitoring program with little or no treatment required. The 
Department uses herbicide as the primary control agent, but some mechanical treatment and 
reseeding with native species and nonnative grass species has been done. Mare 's tail (Hippuris 
sp.), storksbill (Erodium cicutarium), mullein (Verbascum thapsis), whitetop (Cardaria draba) 
and perennial pepperweed (Lepidium sp.) are relatively new additions to the list the highway 
district uses for weed control. 

Forest Service 

The Deschutes National Forest (DNF) also has a program to develop and implement noxious 
weed prevention and control measures. Their goal is to eradicate or gain control over the 
establishment and spread of selected noxious weeds. The majority of weed infestations in the 
DNF are along areas that have been disturbed such as road right-of-ways, old timber sale units, 
administrative sites, and recreation areas. Some of the herbicides that the ODOT uses cannot be 
used on DNF land because the results of an Environmental Assessment prohibit the use of 
herbicides (Grenier, USFS, 2001, Personal communication). 

The Forest Service has identified additional weed species of concern. No systematic surveys 
have been conducted within the watershed. Some weed population and species data are available 
for the Deschutes National Forest (Table 5-4) (Grenier, USFS, 2001, Personal communication). 
The Deschutes National Forest provided information on the weed species and treatment types in 
use for the current noxious weed program (Table 5-5). 

Nearly 3,000 acres of noxious weeds have been identified on the DNF. The Crescent watershed 
has the highest number of acres identified and the most number of different weed species 
identified for treatment. This reflects the relative amount of ground disturbances within this 5th 

field watershed compared to the other 5th field watersheds within the Little Deschutes Watershed 
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analysis area. (Please note that total acres within each 5th field watershed in Table 5-5 are
 
greater than the total for the 5th field watershed in Table 5-4 because more than one species is
 
noted at each treatment location.).
 

Spotted knapweed (Centaurea maculosa) and diffuse knapweed (Centaurea diffusa) are clearly 
the most widespread of all weed species identified. Knapweeds have been introduced from 
Eurasia and now represent a threat to pastures and rangeland s (Whitson, 1992). They infest 
roadsides, waste areas, and dry rangelands and threaten to exclude many desirable plant species. 
There is some evidence that knapweeds release chemical substances that inhibit the growth of 
surrounding vegetation. 

Table 5-5: Number Of Acres Of Each Weed Species By 5th Field Watershed. (Deschutes 
National Forest, 2001). 

Noxious UpperLittle long WalkerScientific Name Code Common Name Weed Crescent Newberry LittleDes. Prairie Mt.
Category Des. 

Euphorbia esula EUPESU leafy spurge A 0 0 0 41 0 0 
Isalis Iincloria ISATIN Dyer's woad A 3 0 0 0 0 0 

Senecio jacobaea SENJAC tansy ragwort A 6 0 0 0 0 0
 

Centaurea diffusa CENDIF diffuse knapweed B 915 206 30 208 147 138
 
Centaurea maculosa CENMAC spotted knapweed B 1062 267 233 263 208 138
 

Cirsium ervense CIRARV Canada thistle B 376 0 41 13 139 
Linaria dalmalica L1NDAl dalmation toadflax B 48 0 3 55 0
 

yellow toadflax
 
Linaria vulgaris L1NVUl B 0 0 0 48 0or butter &eggs 

Hypericum HYPPER St. Johnswort C 379 0 0 0 56 21 
perforatum 

Bromus tectarum BROTEC cheatgrass FS 0 0 3 0 0 0 

Chrysanthemum CHRlEU oxeye daisy FS 0 0 0 0 0
leucanthemum 

Cirsium vulgare CIRVUl bull thistle FS 595 67 5 45 11 169 

oxeye daisy 
Chrysanthemum HYlEU (possible duplicate FS 10 0 0 0 0 0
leucanthemum 

to CHRlEU) 

Lepidium lEPrD pepperweed FS 1 0 0 0 0 0 

Linaria sp. LIN toadflax FS 16 0 0 0 0 0 

Marrubium vulgare MARVUl white horehound FS 0 0 3 0 0 0 

Phalaris arundinacea PHAARU reed canary grass FS 906 0 0 19 0 0 

Verbascum thapsis VERTHA mullein FS 221 0 0 22 2 60 

List A - Weed that occurs in small enough infestations to make eradication/containment possible. These are high priority sites. 

list B - Weed that is abundant and of great concern because it causes loss. They are a high priority for strategic treatment and 
control to prevent further spread.
 

List C - A weed that is abundant. It may be desirab le to treat localized populations.
 

List FS - Forest Service weed species.
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Table 5-6: Acres of weed treatment types within each 5th field watershed within the Little 
Deschutes River Subbasin (Deschutes National Forest, 2001). 

Manual (pulled or No Prescribed BiologicalWatershed Herbicide Acresclipped) Treatment Burn Control 

Crescent 71 221 329 906 7 1,534 
Little Deschutes 44 234 56 0 0 334 
Long Prairie 151 91 0 0 0 242 
Newberry 21 107 205 0 0 333 
Upper Little Deschutes 14 173 3 45 0 235 
Walker Mountain 78 74 124 0 1 277 

Total Acres 2,955 

Weed Control Coordination 

In late 1999, Deschutes County established the Deschutes County Weed Board (DCWB) to help 
coordinate the weed identification and control efforts by the various interested agencies and 
private organizations. The following groups have participated in this effort: 

Government Groups: Bureau of Land Management (BLM), Deschutes National Forest (DNF) 
Upper Deschutes Watershed Council, Oregon Department of Agriculture (ODA), Oregon 
Department of Transportation (ODOT), Deschutes County Road Department (DCRD), 
Soil and Water Conservation District, Deschutes County (SWCD), Bend Metro Parks & 
Recreation, City of Bend 

Private Organizations: Upper Deschutes Watershed Council (UDWC), Sunriver Owner's 
Association , Native Plant Society (NPS), Deschutes Basin Land Trust (DBLT) . 

The DCWB has adopted a noxious weed list (Table 5-6). Adopting the system used by the 
Oregon Department of Agriculture, weeds are categorized into the following lists based on the 
degree of infestation. The DCWB had no specific information available on noxious weed 
distribution in the Little Deschutes Watershed. 
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Table 5-7: Deschutes County Noxious Weed List 

List A: A weed that occurs in small enough infestations to make eradication containment possible: or is not known to occur, 
but its presence in neighboring counties make future occurrence in Deschutes County seem imminent. List A also includes 
weeds that are actively managed by neighboring counties due to agricultural concerns (e.g. Jefferson County produces carrots 
and wild carrot poses a threat to agricultural carrot crops). List A weeds are high priority sites for treatment 
Management Goal : erad icate or contain populations; prevent List A weeds from becoming more abundant and moving onto 
the B List. 

Species Name Common Name 
Cardaria spp. whitetop, hoary cress 
Carduus nutans musk thistle 
Centaurea pratensis meadow knapweed 
Centaurea repens Russian knapweed 
Centaurea solstitialis yellow starthistle 
Centaurea virgata squarrose knapweed 
Chondrillajuncea rush skeletonweed 
Cynoglossum officinaIe common houndstongue 
Daucus carota wild carrot 
Euphorbia esula leafy spurge 
Hydrilla verticiliata Hydrilla 
Isatis tinctoria Dyer's woad 
Lepidium latifolium perennial pepperweed 
Lythrum salicaria purple loosestrife 
Onopordum acanthium Scotch thistle 
Peganum harma1 a African rue 
Potentilla recta sulfur cinquefoil 
Salvia aethiopis Mediterranean sage 
Senecio jacobaea tansy ragwort 
Solanum rostratum Buffaloburr 
Taeniatherum caput-medusae medusahead rye 
Tamarix ramosissima Tamarisk, Salt cedar 
Tribulus terrestris Puncturevine 

List B: A weed that is abundant in Deschutes County and of area of concern because it causes economic and ecological 
losses. Eradication of List 8 weeds in the county may not be realistic; however, they are still high priority species for strategic 
treatment and control top prevent further spread. 

Management Goal : Control List B weeds to prevent their spread into new areas. Management strateg ies should focus on 
outlying populations to protect native ecosystems, as well as high public use areas. 
Species Name Common Name 
Centaurea diffusa diffuse knapweed 
Centaurea maculosa spotted knapweed 
Cirsium arvense Canada thistle 
Conium maculatum poison hemlock 
Cytisus scoparius Scotch broom 
Kochia scoparia Kochia 
Linaria dalmatica Dalmation toadflax 
Linaria vulgaris yellow toadflax or butter and eggs" 
Ranunculus testiculatus bur buttercup 
Salsola iberica (= S. kali) Russian thistle 
List C: A weed that is abundant. These are not high priority species to control. However, it may be desirable to treat 

localized populations to prevent their spread into new areas, and/or to protect from economic and ecological losses. 
Management Goal; Treat List C species as 'incidental' and control on a case-by-case basis. 
Species Name Common Name 
Agropyron repens Quackgrass 
Cicuta maculata water hemlock 
Cirsium vulgare bull thistle 
Convolvulus arvensis field bindweed 
Conyza canadensis Horseweed 
Cuscuta spp. Dodder 
Elodea densa South American waterweed 
Hypericum perforatum St Johnswort 
Iva axillaris poverty stump weed 
Melilotus alba white sweetclover 
Melilotus officinalis yellow sweetclover 
Melilotus indica Indian sweetclover 
Verbascum thapsis common mullein 
Xanthium spinosum spiny cocklebur 
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5.4 Fire/Fuel Load Issues 

The purpose of this section is to examine the role of fire in the Little Deschutes Subbasin and 
discuss how increased forest fuel loads have affected the watershed. 

Fires ignited by people or through natural causes have interacted over evolutionary time with 
ecosystems, influencing many ecosystem functions (Pyne, 1982). Fire recycles nutrients, reduces 
biomass, influences insect and disease populations, and is the principal disturbance agent 
affecting vegetative structure, composition, and biological diversity. As humans change fire 
frequency and intensity through fire suppression, many plant and animal communities are 
experiencing a loss of species diversity, site degradation, and increases in the size and severity of 
wildfires due to the buildup of fuel loads. (Ferry, et aI., 1995). 

Staff at the Deschutes National Forest (DNF), Oregon Department of Forestry (ODF) , the 
Bureau of Land Management (BLM), and Deschutes County were interviewed for this section . 
One thing every agency person agreed on and quickly volunteered when questioned about the 
fire issues in the watershed, is that the "area is a tinder box". The combination of the fire 
dependent lodgepole pine and rural residential development throughout much of the watershed is 
a source of high fire risk. 

5.4.1 Critical Questions 

I. What are the natural fire frequencies and is this different from current fire frequency? 

2. What are the extent and causes of fire? 

3. What are the forest fuel load issues? 

4. What are the insect and disease issues? 

5. What are the urban/wildland interface issues related to fire? 

5.4.2 Fire Frequency 

Historically, fires in the watershed were naturally caused by lightening. As discussed in the 
Historical Conditions and Trends section of this document, the Paiutes used intentional fires as a 
tool to retain open areas for food plants and deer habitat. These fires added to the lightening
caused fires to produce the open ponderosa and lodgepole forests that existed historically. 

The five ecoregions identified in the watershed have different natural fire frequencies and are 
best addressed separately. In the Cascade Crest Montane Forest, High Southern Cascades 
Montane Forest, Cascade Crest Subalpine/Alpine ecoregions fires are infrequent even without 
human intervention (Table 5-7). However, these ecoregions comprise only 14% of the Little 
Deschutes River Subbasin. 
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Table 5-8: Fire Frequency Characteristics by Ecoregions in the Little Deschutes 
watershed (WPN, 1999). 

OfoOf 
Ecoregion Water- Fire Characteristics Location in Watershed 

shed 

Pumice Plateau Forest 52% 
Frequent, low-intens ity fires common 
in ponderosa pine forest in the past, 
current fire suppression efforts have 

Upland areas, away from Little 
Deschutes River. 

reduced frequency. 

Cold Wet Pumice Plateau 
Basins 34% Fire suppression reduces fire 

frequency. 

Little Deschutes River basin . 
Highest density of private 
lands. 

Cascade Crest Montane 
Forest 10% Infrequent fires. Crescent Lake area and 

Paulina Lake area . 

High Southern Cascades 
Montane Forest 

3% 
White fir and Shasta red fir have 
higher fire frequency than mountain 
hemlock forests . 

Central southwestern 
boundary area 

Infrequent fires result in low survival 
Cascade Crest Subalpine I 
Alpine 1% 

of dominant tree species . Fire 
intensity depends on weather 

Small areas on southwestern 
border. 

conditions. 

Fifty-two percent of the Little Deschutes River Subbasin is within the Pumice Plateau Forest 
ecoregion. This ecoregion's historic crown closure was dependent on fire cycle . Lodgepole pine 
forests (on flats and in depressions) have a 40 to 50 year fire cycle that creates newly burned, 
open areas. Young forests that regenerate are very dense and as they mature these forests thin 
out, and then burn again. Infestation of the crown by mountain pine beetle kills limbs and trees, 
providing more fire fuel loads. Ponderosa pine forests (on slopes) have less than 30% of the fire 
frequency in lodgepole forests, occurring every 8 to 20 years. The Forest Service owns the 
majority of the land in this ecoregion. Fire suppression is used as a timber management tool. 

In the Cold Wet Pumice Plateau Basin ecoregion, lodgepole pine and willow dominate along 
with meadow vegetation such as sedges, tules, and tufted hair grass. Fires are largely confined to 
forested areas. Fire frequency is dependent on the fire suppression effort as this area is largely 
privately owned and has the largest number of residents. Periodic infestations by bark beetles 
kill a majority of the lodgepole pine near streams and marshes, adding substantially to the fire 
fuel loads. Fire fuel loads are increasing and are a concern for area residents. 

There are several editions of fuel plans by the various land management agencies and new 
versions are expected within a year. All contacts indicated that data was sorely lacking on 
private lands. The Forest Service has data on fire history over 100 acres for the last 100 years 
this data was not provided during the assessment. In addition the Forest Service has mapped the 
results of a Fuels Model, however, this data is not included in the assessment because the 
metadata describing the mapped features was not provided, this lack of data did not allow for an 
adequate interpretation of the map. 

5.4.3 Fuels Loads 

Fire suppression, commercial logging , livestock grazing, and insect and disease infestations are 
primary causes offuelloading in forests . Research conducted over the past 30 years has 
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documented the importance of disturbance to forest ecosystems and also determined the 
detrimental effects of fire suppression. The results include a general deterioration in forest 
ecosystem integrity and an increased probability of large, high-severity wildfires (Stephens, 
2000). Interconnected, fuel-laden stands may now link areas that historically burned less 
frequently into large, homogeneous areas that are vulnerable to high-intensity, stand replacing 
events (Agee, 1993). 

Fuels and fire management planning is ongoing at BLM, ODF, DNF and within county agencies . 
The federal land managers have several natural fuels management documents completed, and a 
new Fire Management Plan is being drafted. Bill Johnson, with the U.S. Forest Service , and Sue 
Stewart with the BLM in Prineville are the leads on this Fire Management Plan. However, 
representatives from each group all mentioned the need for an assessment of fire risk on private 
lands. The May 1998 Integrated Natural Fuels Management Strategy for the DNF, provides 
guidance for prescribed fire, mechanical brush mowing, and small diameter tree thinning and 
release. A fuels map of the watershed was provided by the DNF, however, neither data or 
annotation on the categories was available. The BLM and DNF both have fire potential mapped. 
In addition, within the DNF, 100 years of fire history is mapped. Risk assessment is on hold until 
the Fire Management Plan is updated. Insect, disease, and rural residential development make 
this area troublesome for fire managers. The fire risk map for the watershed has only one risk 
level, high. 

Deschutes County adopted an ordinance for wildfire hazard: County Ordinance 2001-024 Map of 
New Wildfire Hazard Zone Implemented OR Revised State Statute 93270(4). Mapping Criteria 
was provided by the ODF. 

John Jackson , Fire Management Officer for the ODF, indicates that all fire chiefs have risk maps 
for fire-fighting efforts He states that there is high hazard throughout the basin. ODF is working 
with private landowners to reduce fuel load by thinning. But there is little consistency in fuel 
load management because of the private land ownership. New buildings tend to pose less fire 
hazard 'because they must use the building code for high fire risk areas, such as a prohibition on 
shake roofs. 

5.4.4 Urban /Wildland Interface 

At the request of the County leaders, D&H Enterprises delivered a report titled "Fire 
Management Recommendations for Southern Deschutes County" in April 1997. This document 
presented recommendations for specific treatments and strategies for fire protection in the 
rural/forest interface. Their work concentrated on the effect of fire on residents of the county and 
did not address the issue of Forest Service management oftimberIand. They stated that fire 
suppression in southern Deschutes County has led to increased fuel load near homes. Fire 
suppression efforts increased in the watershed as land use changed from timberland to 
rural/residential. In some cases this has occurred rapidly, as when a new subdivision was 
developed. It has also occurred over time as forestland is divided and partitioned off for various 
reasons. Homeowner expectations with regard to fire and fire suppression changes as an area 
becomes less isolated and more residential. The resulting fuel loading in developed areas tends 
to exceed its natural characteristics. 
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The county is now experiencing the predictable problems associated with large numbers of 
homes being built in heavily forested areas that are 1) subject to major lightning storms during 
periods of extreme fire danger and 2) dominated by lodge pole pine that has periodically 
experienced major insect infestations resulting in heavy dead fuel loading. The document 
includes detailed information and recommendations on addressing this problem from the 
standpoint ofresident safety. 

Little Deschutes River Subbasin Assessment Page 30 
March 2002 



6.0 Wetlandsl Riparian Vegetation 

The purpose of the Wetlands / Riparian Vegetation assessment is to summarize the known 
wetland and riparian areas in the watershed, the condition of these habitats, and actions that can 
be taken to enhance or restore these key habitats. The information comes primarily from existing 
reports and studies. Aerial photography and limited field verification was used to characterize 
wetland and riparian conditions. There was very limited data available on wetland types and 
locations in the subbasin, hence , none of the critical questions are addressed. Where feasible, 
this chapter identifies opportunities for voluntary actions that can be taken to protect and restore 
wetland and riparian habitats. 

6.1 Critical Questions 

1.	 What is the current condition of the riparian vegetation? 

2.	 What is the extent of riparian vegetation within the 1DO-year floodplain? 

3.	 What is the estimated rate (years to 50 percent canopy coverage) of riparian vegetation 
recovery by major soil type (e.g. loamy, sand, gravel , rock) within the Upper Deschutes 
Watershed? 

4.	 How do current conditions compare to those potentially present for the environmental 
conditions (e.g., soils and climate conditions) represented in the watershed? 

5.	 What types and distribution of wetlands occur within the watershed? 

6.	 What is the general condition of the wetlands within the watershed? 

7.	 What are the types and extent or distribution of the impacts to the riparian and wetlands 
communities? 

8.	 What are the limitations to restoration or riparian communities and wetlands within the 
watershed? 

9.	 What is the planning and zoning or development impacts on riparian vegetation and 
wetlands? 

6.2 The Role of Wetland and Riparian Vegetation 

Both wetland and riparian vegetation types comprise a small portion of the landscape, however 
are disproportionately important to wildlife and water quality. Riparian areas are highly diverse 
and productive due to periodic flooding and influx of nutrients from upstream (and in the case of 
salmon streams, an influx of nutrients from downstream as well) . Their high water table is due to 
proximity to rivers and streams, and they are unique in their linear form (Mitsch and Gosselink, 
1986). Riparian wetlands differ from still water wetlands due to their proximity to moving water. 
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They are subjected to periodic flooding and drought, and are adapted to the physics of moving 
water. Riparian plants also have fibrous root systems adapted to hold soil in place during high 
water events. 

Wetlands provide significant functions within a watershed and are an important hydrologic 
component. Logging operations, livestock grazing, development, and other human activities can 
impair wetland functions within a watershed. 

Wetland functions have been divided into three major classes: 
•	 Hydrologic functions include flood peak reduction, storm abatement, shoreline
 

stabilization, and groundwater recharge.
 
•	 Water quality improvement includes trapping sediment and nutrient uptake. 
•	 Food-chain support and nutrient cycling provide habitat diversity for plants and animals. 

On a landscape level, wetlands function as sponges and filters. They collect rainwater and slowly 
release it. This sponge quality is important for flood mitigation, groundwater recharge, and also 
creates a productive habitat. Wetlands also act as filters, improving water quality. They reduce 
the velocity of water flow, causing sediments and toxins to drop into the wetland. Wetlands have 
natural processes that remove toxins and minerals from water. They accumulate peat that buries 
these deposits (Mitsch and Gosselink, 1986). Wetlands are also able to withstand and utilize high 
levels of nutrients such as nitrates (Kadlec and Knight, 1996). 

6.3 Riparian Vegetation 

In the Forest Service Publication Riparian Zone Associations - Deschutes, Ochoco, Fremont, 
and Winema National Forests, Bernard Kovalchik defines or classifies two distinct ecosystems 
in the riparian zone: riparian and transitional. The riparian ecosystem is defined as the land, 
adjacent to water, that supports plants that are dependent on a continual source of water. Riparian 
sites include fluvial surfaces such as stream banks, active stream channel shelves, active 
floodplains, and overflow channels. 

The transitional ecosystem occurs on sub-irrigated sites that lie between the riparian zone and 
upland. This ecosystem does not have true riparian vegetation such as sedges and willows, but is 
uniquely different from uplands. Transition sites include inactive floodplains, terraces , toe
slopes, and meadows, which have seasonally high water that recedes below the rooting zone in 
mid to late summer (Kovalchik, 1987). These transitional sites, mesic (moist) meadows in 
particular, provide important forage areas for livestock and wildlife. 

Both of these ecosystems are found along the interface between aquatic and terrestrial 
ecosystems. These zones are well defined and are surrounded by much drier upslope 
ecosystems. Riparian Zone Associations have been defined for the Deschutes National Forest 
(Kovalchik, 1987). The Little Deschutes River Subbasin includes approximately 27 riparian 
plant associations including forest, shrub, and grass-like vegetation types. These plant 
associations are summarized in Table 6-1. A plant association is a group of plants found 
together with enough frequency to identify it as a distinct unit , such as a pine forest, a prairie, or 
a marsh. Plant associations tend to repeat across the landscape and over time. See Appendix C 
for a detailed list of specific plant associations. 
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Table 6-1: Numbers of Riparian Zone Associations by Dominant Plant Type (Kovalchik, 
1987). 

Dominant Plant Type Number of Associations 
Lodgepole pine 7 
Quaking aspen 2 
Mountain alder 3 
W illow 3 
Grass and Grass-like 12 

A cursory examination of aerial photography provides some general information on the riparian 
areas. At higher elevations in the upper watershed, riparian areas in the Little Deschutes River 
Subbasin have more shrub and tree canopy cover. The lower elevation areas of the watershed 
have more herbaceous plant cover, showing cut banks and increased erosion. This erosion 
appears to increase in areas with grazed meadows. These riparian types and their canopy closure 
can be further identified using the riparian zone associations and aerial photography. Field 
sampling to verify the mapping is a very important part of the process, and will lend concrete 
information to remote sensing data. 

Private landowners hold the majority of the Riparian and Water cover types (Figure 6-1). 
Education programs that teach private landowners the value of these habitat types and best 
management practices may be useful , helping ensure healthy, functioning riparian condition. 
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Figure 6-1: Ownership of Riparian and Open Water Habitat Types (Source: USFS PAG 
data). 
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6.4 Wetlands 

The National Wetland Inventory (NWI) program is aU. S. Fish and Wildlife Service wetland 
mapping program. NWI maps provide a basic level of information regarding location, type and 
size of wetlands for the whole United States . The NWI data includes attribute information on 
wetland system, sub-system, class, water-regime, and special modifiers indicating the general 
length of time water may be expected to exist in a wetland . Other special modifiers include water 
chemistry, soils, and manmade features and disturbances (Cowardin, et aI., 1979). 

The limitations of using NWI maps is that their mapping is incomplete; of the 35 quadrangle 
maps that comprise the study area only eight have been digitized by NWI. The data are also 
limited by the accuracy of the aerial photography interpretation and mapping. Frequently 
wetland areas are missed by interpreters and not mapped as wetlands, and sometimes non
wetland areas are identified as wetlands on the maps. Most NWI data have not been verified in 
the field. When identifying data gaps with NWI maps, inaccuracies should be relayed to the NWI 
so that the data can be corrected. 

On a landscape level, wetland patterns in the Little Deschutes River Subbasin follow the 
ecoregions. Within the three mountainous ecoregions (Cascade Crest Montane Forest , High 
Southern Cascades Montane Forest , and the Cascade Crest Subalpine/Alpine), wetlands tend to 
be more shrub and tree dominated. High mountain shrub communities include those dominated 
by bog blueberry, willow, and Douglas spiraea. Due to the high elevations, these wetlands have a 
short growing season and occur in cold conditions. Bog blueberry wetlands are true bogs or 
peatlands (wetlands with a high water table that support acid-loving vegetation and create peat 
deposits). The cold conditions inhibit processes that allow decay, which in turn promotes the 
formation of peat. 

In the lower elevation ecoregions (Pumice Plateau Forest and Cold Wet Pumice Plateau Basins), 
wetlands are characterized as marshes which are dominated by herbaceous plants. There are 
some shrub wetlands (dominated by willows), but in general, wetlands are more open in 
character. The Cold Wet Pumice Plateau Basins are a particularly significant ecoregion in terms 
of wetlands. This ecoregion describes the LaPine, Sycan, and Klamath basins of Oregon , which 
are unique because of their riparian and wetland habitats. Streams are low gradient making these 
depositional areas with abundant wetlands. The LaPine basin includes forested lodgepole pine 
wetlands along the Little Deschutes River. It is also significant to note that this area is 
predominantly privately owned. See Figure 6-2 derived from GAP data. 
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Figure 6-2: Ownership of Emergent Wetland and Open Water Cover Types (USFS GAP 
data). 

6.4.1 Wetland Habitat Types 

The following general wetland habitat types are found in the Little Deschutes River Subbasin: 

Palustrine Forested Wetlands 

Palustrine is another word for freshwater wetland. This type of wetland is a forested freshwater 
wetland, sometimes referred to as forested swamps. Having a high water table, or standing 
surface water for all or part of a year characterizes this type of wetland. The major plant species 
in the Little Deschutes River Subbasin is mountain alder (Alnus incana) (Franklin and Dyrness, 
1988). 

Palustrine Scrub-5hrub Wetlands 

This type of wetland is a freshwater wetland where the main vegetation component is comprised 
of shrubs. Typical shrub species in the Little Deschutes River Subbasin are willows (Salix spp.), 
Douglas spiraea (Spiraea douglasii), bog birch (Betula glandulosa), and bog blueberry 
(Vaccinium uliginosum ssp. occidentale). 

Palustrine Emergent Wetlands 

Emergent freshwater wetlands contain plants which are water loving. Virtually all wetland plants 
have specialized adaptations that allow them to survive with their roots submerged in water 
(Mitsch and Gosselink, 1986). One common strategy is 'breathing tubes' or air spaces in the 
stems that allow air to reach the plant's roots. Typical plant species in emergent wetlands are 
cattails (Typha latifolia), bulrushes (Scirpus spp.), sedges (Carex spp.), and rushes (Juncus spp.). 
In the Little Deschutes River Subbasin, sedges are the dominant emergent wetland species. 
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Palustrine Aquatic Bed Wetlands 

Palustrine aquatic bed wetlands are freshwater ponds with plants growing on or below the water 
surface. Typical plant species in these wetlands in the Little Deschutes River Subbasin are 
conunon bladderwort (Utricularia macrorhiza), floating leaved pondweed (Potomogeton natans) 
and yellow pond-lily (Nuphar luteum ssp. polysepalum). 

Lacustrine Aquatic Bed Wetlands 

Lacustrine aquatic bed wetlands are found in shallow lakes or shallow margins of lakes with 
floating or submerged aquatic vegetation. Typical plant species in these wetlands are conunon 
bladderwort (Utricularia macrorhiza), floating leaved pondweed (Potomogeton natans) and 
yellow pond-lily (Nuphar luteum ssp. polysepalum). 

One highly significant wetland is located in the watershed. Big Marsh is a unique wetland that is 
included in the National Wild and Scenic River System. It is designated as a Tier 1 Watershed in 
the Northwest in the Northwest Forest Plan, and is in the Oregon Cascade Recreation Area . Big 
Marsh is located in Klamath County, and is an 8 km2 (3 mi2

) perennial sedge marsh. The marsh 
is surrounded by pine and spruce forests and mesic (moist) meadows. The marsh itself is 
dominated by sedge fens (a type of non-acidic peatland), sedge marshes, willow shrublands and 
blueberry/birch shrublands (Titus and Christy, 1997). 

6.5 Impacts to Wetland/Riparian Habitats 

Impacts to wetlands and riparian areas have been occurring since before settlement times . 
Historically, widespread beaver trapping initiated changes in the hydrological functioning of 
riparian areas and streams. Beaver ponds once expanded floodplains, dissipated the erosive 
power of floods, and provided deposition areas for sediment and nutrient-rich organic matter . 
When beavers were trapped, their dams were not maintained and eventually failed. As dams gave 
way, stream energy became confined to discrete channels, causing erosion and incised channels 
(Elmore and Beschta, 1995). Homesteaders and ranchers followed the trappers. Grazing practices 
on the rangelands of eastern Oregon were similar to those throughout much of the West and 
relied on year round or season-long use. These practices allowed livestock to concentrate their 
foraging in riparian areas. As a result, many ofthe riparian areas in eastern Oregon are in a state 
of disrepair and degradation. Channels that once easily handled spring runoff and summer storms 
are now unstable and eroding. 

In addition to livestock grazing, destruction of riparian ecosystems is largely caused by clearing 
for agriculture, stream-channel modifications, water impoundments, diversion for irrigation, and 
urbanization. Because riparian zones often follow the gradual elevation changes of a watershed, 
road and pipeline construction often impact riparian ecosystems. Recreational development can 
also destroy natural plant diversity and structure, lead to soil compaction and erosion, and disturb 
wildlife (Manci, 1989). In the Pacific Northwest, stream corridors are major sources of erosion 
(Carlson, 1979). Human activities such as logging, urban development, grazing, cropping, and 
recreational activity have increased surface runoff, removed protective riparian vegetation, and 
altered flows, often with catastrophic effects. 
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6.6 Current Conditions of Wetland/Riparian Habitats 

Riparian and wetland condition can be measured in a number of ways. The Bureau of Land 
Management has developed a condition assessment for riparian areas called Proper Functioning 
Condition (BLM, 1993). This method takes into account the many factors that influence riparian 
health: soils, geomorphology, bank stability and water quality. The Riparian and Wetland 
Research Program (RWRP) is a research arm within the School of Forestry at The University of 
Montana, Missoula. RWPR also has a condition assessment methodology that private 
landowners can use to assess condition on their lands. There are other riparian and wetland 
assessment methods as well, most focus on field survey and inventory methods for obtaining 
accurate condi tion information. 

Field inventory methods are necessary to obtain accurate and detailed information regarding 
riparian and wetland condition and trends in the watershed. Additional information could also be 
gained by reviewing maps with the Deschutes National Forest and Bureau of Land Management 
staff that may have additional field data on riparian and wetland vegetation condition. This 
information could also be used to identify priority areas for restoration. 

6.7 Wetland/Riparian Restoration 

Riparian and wetland restoration can be an active or a passive process depending on the type and 
extent of original impact to the site and the site conditions. Passive restoration can take place by 
excluding livestock, or importing beavers to a site to help raise the water table. Active restoration 
typically involves planting native vegetation, installing check dams to raise the water table, 
manipulating the landform of the creek, and using other bioengineering techniques. 

Rates of riparian vegetation recovery vary depending on many factors . A minimum of 8 years of 
excluding livestock from riparian vegetation on Big Creek, Rich County , Utah, was necessary to 
restore the habitat for productive fish and wildlife uses, as well as water-quality maintenance 
(Duff, 1979). Where a channel is currently beginning a cycle of erosion, seed sources for native 
riparian species are absent, channels have steep gradients, or silt loads are low, recovery may 
require decades or longer (Elmore and Beschta, 1995). Simply excluding livestock may not 
greatly improve the riparian habitat, in which case active restoration efforts may be required to 
restore the habitat to a functional condition (Manci , 1989). Where the potential vegetation type is 
grass or grass-like plants , restoration will probably proceed faster than in areas where the 
potential vegetation is shrubs or trees. Restoration goals should include not only vegetation cover 
but functional condition as well. See the summary table in Appendix C for additional 
information on site conditions, wildlife use, fire effects, and restoration pathways for the riparian 
plant associations of the Little Deschutes River Subbasin. 

Limits to restoration of riparian and wetland areas generally occur on a site-specific basis. It is 
possible for a site to be degraded past the point where it can be restored to its original potential 
(Johnson, et al., 1994). Continued livestock grazing limits riparian restoration efforts. Where 
streams have incised and the water table has lowered, active in-stream restoration methods are 
usually required which is more costly than re-vegetation and passive restoration methods. In 
areas of the watershed that are privately owned, a large coordination effort must be conducted to 
involve private landowners in the restoration process and get their cooperation. 
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