
11.0 Little Deschutes River Subbasin Assessment 

Conclusions and Action Opportunities 

The purpose of the assessment is to characterize historical and current watershed conditions for 
the Little Deschutes River Subbasin and identify opportunities for voluntary Watershed Council 
actions to improve fish and wildlife habitat and water quality . This section provides a summary 
of the assessment's key finding and recommendations. 

Many of the causes 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 La Pine and Sunriver - 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. 

The following provides an overview of key findings and recommendations for: 

>-	 Upland vegetation; 

>-	 Wetlands and riparian areas; 

>-	 Wildlife; 

>-	 Fisheries and aquatic habitat; 

>-	 Surface water quality; and 

>-	 Groundwater quantity and quality. 

11.1 Upland Vegetation 

11.1.1 Upland Vegetation Key Findings 

•	 Fire suppression, livestock grazing, timber harvest practices, noxious weeds, and urban 
development have had major impacts on vegetation patterns in the watershed. Fire 
suppression may be the most dramatic factor influencing vegetation. 

•	 Fuel loads are high in the watershed, on both private and public lands. In general , past 
land management practices have not focused on maintaining ecosystem health and 
sustainability. 
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11.1.2 Upland Vegetation Action Opportunities 

1.	 Conduct, in cooperation with the Oregon Department of Forestry, fuel load surveys, 
especially on private lands. 

2.	 Create a partnership between homeowners and land management agencies that create 
strategic fuel reduction zones , using mechanical fuel reduction treatments. Through 
education , workshops, and other mechanisms, encourage private landowners to create 
defensible space around structures and remove fine fuels and needles annually from roofs 
and around houses to reduce the chance of spot fire ignition during wildfires. 

3.	 Educate the public about noxious weeds, how they threaten habitats, how to identify 
them, how they spread, and how to remove them. 

11.2 Wetlands and Riparian Areas 

11.2.1 Wetlands and Riparian Areas Key Findings 

•	 Wetland/riparian areas are critical for water quality, water quantity, wildlife habitat, 
and flood abatement. Wetland/riparian areas in the Little Deschutes River Subbasin 
have been impacted over time by human activity, resulting in impaired function in 
some areas. 

•	 The majority of riparian/wetland habitat in the Little Deschutes River Subbasin is 
privately owned. 

•	 The LaPine Basin is part of a unique ecoregion in Oregon dominated by wetland 
habitats. 

•	 Continued growth and development, especially in the lower portions of the 
watershed, will continue to impact wetland and riparian vegetation. 

11.2.2 Wetlands and Riparian Areas Key Findings Action Opportunities 

1.	 Identify the impact of planning and zoning issues on wetland and riparian areas, by 
collecting more information on the specific type, extent, and condition of the 
wetlands and riparian types. Conduct a riparian and wetland inventory using aerial 
photography and systematic field checks throughout the watershed. Obtain 
permission from cooperative landowners and agencies for land access. Use this 
inventory to identify type, extent , and condition of wetlands/riparian areas in the 
watershed. 

2.	 In order to determine with any accuracy the extent of riparian vegetation within the 
1DO-year floodplain, use Federal Emergency Management Agency (FEMA) and 
National Wetland Inventory (NWI) maps to create a composite map. The NWI 
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digitization process limits this mapping, but the inventory recommended above 
would add valuable information to this process as well. . 

3. Educate landowners about the importance of wetlands and riparian areas to water
 
quality, fish habitat, and wildlife. Offer workshops and technical advice to
 
landowners to assist them in pursuing voluntary riparian restoration actions.
 

11.3 Wildlife 

11.3.1 Wildlife Key Findings 

•	 Bald Eagles nest and feed at Crescent Lake and other lakes and reservoirs in the Little 
Deschutes River Subbasin. Vacation cabins, recreation use, and fluctuating lake 
levels impact habitat quality. Bald Eagle use along the lower portions of the river has 
the potential to be impacted. Dispersed foraging is likely to be impacted through 
increased development. 

•	 Spotted owls and wolverines tend to use higher elevation habitat. These species are 
not likely to be impacted by increasing development on private lands, which are 
primarily at lower elevations 

•	 Fisher use riparian zones as travel corridors. These corridors are fragmented by 
private development along the river and are likely to become more disturbed by 
future development. 

•	 Sandhill cranes and yellow rail use marsh and wetland habitats. Big Marsh provides 
optimal habitat; use of other wetland habitats in the subbasin has not been 
documented. 

•	 Amphibian species, especially the Oregon spotted frog, are dependent on wetland 
habitats. Wetland draining, fish stocking, and developments affecting riparian and 
wetland habitats have impacted their populations in the subbasin. However, the 
distribution of usable wetland habitat on private lands has not been surveyed . 

•	 Migrating mule deer move across the subbasin from the east to west side in spring 
and west to east in fall. There are no known areas of concentrated migration. There 
appears to be multiple migration paths. However, increased housing development will 
likely reduce the available migration pathways. The number of road-kill deer is 
higher in less developed portions of the subbasin, indicating deer avoid developed 
areas. 

11.3.2 Wildlife Action Opportunities 

1. Analyze Bald Eagle habitat and use patterns further to identify if there are areas of 
likely use where development is likely to occur. 
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2.	 Map wetland types and distribution on private lands. This will provide information 
on potential amphibian and bird habitat on private lands that may potentially be 
impacted by development. 

3.	 Analyze current development and potential trends to identify if an undeveloped 
corridor along the east-west axis ofthe Little Deschutes River Subbasin can be 
identified and maintained. 

4.	 Educate landowners about the importance of habitats in the watershed for wildlife 
species. Offer workshops and technical advice to landowners to assist them in 
pursuing voluntary wildlife habitat protection and restoration actions. 

11.4 Fisheries and Aquatic Habitat 

11.4.1 Fisheries and Aquatic Habitat Key Findings 

•	 The non-native species brook and brown trout, are the dominant game fish species in 
the Little Deschutes River and tributaries. The native redband trout are limited in 
distribution, and native bull trout have been extirpated in the Little Deschutes River 
Subbasin. 

•	 Fisheries management policy directs that game fish species (mountain whitefish, 
redband trout, brown trout, and brook trout) be managed for natural reproduction. 
Hatchery stocking is no longer being used as a management tool in the Little 
Deschutes River. Managing trout species for natural production places an emphasis 
on enhancing and restoring aquatic habitats. 

•	 Cumulative effects of land management have altered aquatic habitats over time. 
Grazing was most often mentioned in regards to streambank alteration, but timber 
harvest, roads, and flow alteration are also likely causes. The altered aquatic habitats 
favor the non-native trout species , especially brown trout in the Little Deschutes 
River. 

•	 Less is known about aquatic habitat conditions downstream from the Forest Service 
boundary adjacent to private lands. More information on site-specific conditions 
would be useful in identifying potential protection or restoration needs. 

•	 The Upper Deschutes River Subbasin Fish Management Plan describes 
enhancement/restoration actions that would appropriately be addressed in partnership 
with non-governmental agencies such as the Watershed Council. These include 
development of habitat improvement plans (aquatic and uplands), enhancing instream 
flows, fixing unscreened diversions, addressing fish passage, and water quality 
monitoring. These actions are listed in the action opportunities. 
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11.4.2 Fisheries andAquatic Habitat Action Opportunities 

1.	 Site-specific information is needed to direct aquatic habitat and riparian area 
improvement projects, especially within private land holdings. Agency habitat 
surveys tend to focus on assessing condition, and less on identifying specific habitat 
improvement opportunities. The Council should provide the leadership and 
community involvement needed to develop a useable habitat assessment and habitat 
improvement inventory. Council volunteers should conduct the survey with 
landowners to facilitate ready transfer of information and develop communication 
and trust with the local community. The survey could take the form of an 
informative audit for landowners in streamside zones similar the approach used to 
inform homeowners about conservation through energy audit. Agency specialists 
(ODFW, USFS) could provide the necessary technical expertise and quality control 
over the process. 

2.	 The Council can work with ODFW to develop a Habitat Improvement Plan for 
private lands in the Little Deschutes. The plan would identify needs based on the 
habitat surveys, volunteer capability, and programs to implement resulting projects . 
The Council can act as a clearinghouse for information on habitat improvement 
programs, such as ODFW's Access and Habitat Program, develop information 
packages, and provide information to landowners on issues such as permitting and 
working with contractors. 

3.	 The Upper Deschutes River Subbasin Fish Management Plan identifies the need for 
maintaining and improving flows for fish production and screening irrigation water 
diversions. There are opportunities for the Council to participate in evaluating 
instream flow needs (in cooperation with ODFW), conducting an inventory of fish 
screens , and in providing information and education to landowners on ditch 
screening alternatives, water conservation, and cost-share programs for installing fish 
screens . 

4.	 Voluntary protection and enhancement of the riparian zones may be better achieved 
through long term planning and protection rather than through restoration actions. 
The Council may consider working with local, county , and state agencies to pursue 
efforts at a broader scale to protect riparian areas through voluntary measures such as 
conservation easements. 

5.	 Educate landowners about the status of fisheries resources and habitat. Offer 
workshops and technical advice to landowners to assist them in pursuing voluntary 
aquatic habitat restoration actions . 
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11.5	 Surface Water Quality 

11.5.1 Surface Water Quality Key Findings 

•	 The primary beneficial uses that are potentially limited by water quality in the Little 
Deschutes River Subbasin are salmonid fish spawning and rearing, aquatic life, and 
fishing. At this point in time, temperature is the only parameter listed on the 303(d) 
list in the Little Deschutes River and is currently the subject of intensive water quality 
investigations by ODEQ. Otherwise, water quality is generally rated good to 
excellent when compared to other rivers in Oregon. 

•	 The other primary water quality parameter under investigation is dissolved oxygen in 
the lower Little Deschutes River. Excessive algal and aquatic plant growth may be 
contributing to swings in dissolved oxygen and pH with potential detrimental effects 
on aquatic life. An ODEQ water quality study is underway in the Upper Deschutes 
River Basin to investigate these potential alterations. 

•	 There is little objective information on linkages between water quality and land use in 
the basin. There is general supposition that past forest management, livestock grazing 
practices , and suburban development have diminished water quality. But, there is 
little specific information to confirm cause-and-effect relationships. 

•	 There is limited information on surface water quality data in the subbasin. The 
current water quality data are not comparable over time or by type of pollutant, and 
cannot be used effectively to evaluate water quality. This information gap is 
currently being addressed by the intensive study initiated by ODEQ in the 2001 field 
season. 

11.5.2 Surface Water Quality Action Opportunities 

1.	 The Watershed Council can fill a critical function in disseminating information to the 
public about water quality goals, study results, and implementation plans. This is 
especially important with development of the TMDL and the associated implementation 
plan. Aside from point source permitting, ODEQ has little direct influence on changing 
land management practices (such as riparian zone management) and implementing 
voluntary best management practices. The Watershed Council can assist the local 
communities in assuring that there are open public forums during development of the 
TMDL, in getting the stakeholders involved, in assisting ODEQ develop a meaningful 
implementation plan, and providing the community leadership in implementing 
restoration actions as they are identified. 

2.	 The Council can encourage state and local agencies to implement follow-up studies on 
water quality and linkages to pollution sources. Specifically, there may be a need to 
investigate further the linkage if any between individual septic systems and surface water 
quality. The Habitat Surveys mentioned in the Fisheries and Aquatic Habitat sections can 
incorporate water quality issues such as canopy cover, streambank erosion, and 
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monitoring riparian buffer strip widths. The ODEQ intensive study will address 
information gaps relevant to temperature, dissolved oxygen, and nutrients. Other data 
gaps should be identifies as a follow-up to completion of this study. 

3.	 The ODEQ study is not addressing bacterial concentrations in the Little Deschutes River. 
Although the primary concern with septic systems is leaching of bacteria, pathogens, and 
nutrients to groundwater, there is a potential for contamination of surface waters with 
nonfunctional systems. The Watershed Council could consider monitoring fecal bacteria 
indicators in surface waters along the urban/suburban boundary. Volunteers can readily 
conduct a study of bacterial contamination by given assistance from qualified 
professional from ODEQ or the local public health agencies. 

4.	 The Watershed Council could consider developing and implementing a long-term water 
quality monitoring program focused at major contaminants identified by the ODEQ 
study. At this point in time, these parameters may conceivably include temperature, 
nutrients, and bacteria. 

11.6 Groundwater Quality and Quantity 

11.6.1 Groundwater Quality and Quantity Key Findings 

•	 Surface streams are administratively closed to additional appropriation of water so future 
development in the area will rely on the use of groundwater. Water budget calculations 
indicate recharge to the Little Deschutes River basin exceeds discharge. At this time, 
groundwater quantity is not a problem. 

•	 Groundwater levels in the basin are very shallow in the vicinity of the Little Deschutes 
River and increase in depth from the land surface as one moves away from the river to 
the higher elevations. Therefore locations with shallow groundwater are generally in the 
vicinity of private lands and should be identified. 

•	 Groundwater loading of nitrogen has increased nearly 20 times from 1960 through 1999. 
However, the extent of contamination and potential for surface water contamination has 
not been documented. 

•	 An estimated 4,000 to 5,000 lots are available for building in the La Pine subbasin which 
would further increase nitrogen loading to groundwater in the basin. 

11.6.2 Groundwater Quality and Quantity Action Opportunities 

1.	 Review the ODEQ water quality data report currently being prepared by Mr. Rodney 
Weike when it becomes available in the spring of2002. The extent of contamination 
and potential for surface water contamination should be addressed. This should 
identify specific areas of concern, sources of contaminant and high priority areas for 
actions. Potential options include: 
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a)	 Developing a groundwater remediation plan for the impacted areas. 

b)	 Considering experimental on-site sewage disposal options that can be applied to new 
and possibly existing systems . 

c)	 Identifying undeveloped properties near creeks, rivers, and wetlands where
 
groundwater has been impacted and explore options for voluntary purchase or
 
transfer of development rights.
 

2.	 Develop a groundwater/surface water model to characterize the flow regime and 
determine what impacts additional groundwater development will have on groundwater 
andsurface water flow in the subbasin. At this time, groundwater quantity is not a 
problem. However, development of a groundwater/surface water model would be an 
excellent tool to assist in long- and short-term planning in the area. 

3.	 Educate landowners about the importance of ground water quality and how their 
actions can affect this resource. Offer workshops, and technical advice to landowners 
to assist them in efforts to protect ground water quality. Examine the potential to 
developing and implementing the Home* A*Syst and Lake" A*Syst Programs. These 
are programs designed to teach homeowners and lake front property owners how to 
conduct an inventory of their property to determine how their activities may be 
impacting surface and groundwater. 

4.	 Refer to the Water Quality information gaps and monitoring needs section above. 
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Map 4-2: 1995 Population Density 
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Map 5-1: 
Oregon GAP Vegetation, 1998 
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Map 5-3: 
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Map 8-1: 
Brook Trout Distribution 
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Map 8-2: 
Brown Trout Distribution 
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Map 8-3: 
Redband Trout Distribution 
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Map 10-2: Estimated Gains and Losses in the Little Deschutes River Subbasin (source: 
Gannett et al. 2000). 



In 'co' 

" 'l), 

5 '1> 

Less than 10 

10 ,50 

50 , 200 

200 - 5()() 
i ~TO " 

Mor e ll1an 5(j(}..... !
 10 M1l:t. 

_.10KILOIIET EIl:i 

i 

11 

1 2 

I!I 

1 9 

24 

2 5 

I i 

12 7 

I 

Map 10-3: Estimated average annual ground water pumping for irrigation in the little 
Deschutes Basin, Oregon (source: Gannett et al. 2000) 

23 



Appendix B: Gap Vegetation Cover Type Descriptions 

FOREST AND WOODLAND COVER TYPES 

MOUNTAIN HEMLOCK SUBALPINE FOREST (33) 

Geographic Distribution. Mountain hemlock (Tsuga mertensiana) ranges throughout the 
Cascades at higher elevations (generally above 4500 ft). In the southern Cascades and Siskiyou 
Mountain ranges the mountain hemlock cover type grades into the Shasta red fir (Abies 
magnifica var. shastensis)/mountain hemlock forest cover type. Mountain hemlock is also found 
in the Wallowa Mountains of northeastern Oregon. In both the Siskiyous and Wallowas, 
mountains hemlock is not as common, nor as extensive, as in the Cascades. 

Structure and Appearance. At the lower elevation range of mountain hemlock this cover type is 
a forest that can have a multi-storied canopy, although it typically tends to single story. In these 
conifer dominant forests tree size is considerably smaller and regeneration difficult than lower 
elevation conifer cover types due to persistent snowpack and short growing season. Mountain 
hemlock, at its upper elevation range, grades into alpine parkland. Parkland settings are 
considered as a mosaic of treeless openings with clumps of closed canopy trees. 

Composition. Mountain hemlock typically dominates the overstory in this upper elevation 
conifer forest. Pacific silver fir (Abies amabilis), lodgepole pine (Pinus eontorta) , western white 
pine (Pinus montieola), western hemlock (Tsuga heterophylla), and Douglas fir (Pseudotsuga 
menziesii) may be present in the overstory. In parkland mosaics mountain hemlock may appear 
in pure clumps, or mixed with subalpine fir (Abies lasioearpa) or whitebark pine (Pinus 
albieaulis) . 

Shrubs and forb layer are typically sparse and species poor. Several of the Vaccinium genus are 
the most commonly found shrubs, big huckleberry, (V. membranaeeum), grouse whortleberry (V. 
seoparium), and Alaska huckleberry (V. alaskaense). Dwarfbramble (Rubus lasioeoeeus), and 
prince=s pine (Chimaphila umbellata) also occurs commonly in this type. 

Beargrass (Xerophyllum tenax) is the dominant herb in most places. Other associated herbs are: 
sidebells pyrola (Pyrola pieta), beadlily (Clintonia uniflora), and sickletop pedicularis 
(Pedicularis raeemosa). 

Landscape Setting. In the Cascade Range mountain hemlock occupies the elevation zone 
between the true fir dominant montane forests, and the alpine parkland forest types. Mountain 
hemlock also occurs as high elevation savanna in pure clumps or mixed with whitebark pine in 
the volcanic soils of the southern Cascades. 

References. Atzet et af. 1996, Hemstrom et al. 1987, Volland 1985, Crawford et al. 1999, 
Johnson and Simon 1987 

TRUE FIR/HEMLOCK MONTANE FOREST (34) 

Geographic Distribution. Found throughout the northern and central Cascade Range at middle 
to higher elevations, especially west of the Cascade crest. The true fir/hemlock type reaches its 
southern limit in the upper Rogue River drainage, east of Prospect. This type is also found in 
disjunct populations in the Coast Range. 
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Structure and Appearance. Multi-story closed canopy forests. Trees can grow to large stature 
barring disturbance in these fertile, mid-elevation forests. Snags and large woody debris are 
commonly found . Understory vegetation is rich in species with a diversity of forms. 

Composition. Canopy co-dominance of pacific silver fir (Abies amabilis), and/or noble fir (A. 
procera) along with both western and mountain hemlock characterize this conifer forest type. 
Other canopy trees found in this type include: Douglas fir (Pseudotsuga menziesii) , western 
white pine (Pinus monticola), subalpine fir (Abies lasiocarpa), Alaska yellow cedar 
(Chamaecyparis nootkatensis) and grand fir (Abies grandis). 

The shrub layer in this cover type is dense and diverse with a number of deciduous and 
evergreen shrubs commonly found . Shrubs associated with this cover type are: pacific 
rhododendron (Rhododendron macrophyllum) , Cascade azalea (R. albiflorum), salal (Gaultheria 
shallon), fools huckleberry (Menziesia Jerruginea), big huckleberry (Vaccinium 
membranaceum), Alaska huckleberry (V. alaskaense), dwarfOregongrape (Mahonia nervosa), 
and vine maple (Acer circinatum). 

The forb layer in these forests is also rich in species and abundance. Indicator species of wet and 
mesic sites include : skunk cabbage (Lysichitum americanum) devils club (Oplopanax horridum), 
beadlily (Clintonia uniflora), foamflower (Tiarella unifoliata) wild ginger (Asarum caudatum) 
Oregon oxalis (Oxalis oregana), vanillaleaf(Achlys triphylla), bunchberry (Cornus canadensis) 
and beargrass (Xerophyllum tenax). 

Landscape Setting. This cover type is adjacent to Douglas fir/western hemlock/western red 
cedar at its lower elevation range and subalpine forest types at its upper limits . These are cool 
site, fertile soil forests with winter snowpack and moist soils during the growing season. The 
long droughty summers of southern Oregon are likely the limiting factor in its southern 
distribution. 

References. Hemstrom et al. (1982, 1987), Atzet and Wheeler 1984, Atzet et at. 1996, 
Halvorson et al. 1986, Crawford et at. 1999. 

PONDEROSA PINE DOMINANT- MIXED CONIFER FOREST (40) 

Geographic Distribution. The ponderosa pine dominant-mixed conifer forest is found primarily 
in the southern half of the eastern Cascades, ranging from the California border to Bend. 

Structure and Appearance. This type is typically a two story conifer forest with the 
predominance of the overs tory canopy (greater than 60%) being ponderosa pine (Pinus 
ponderosa) . White fir (Abies grandis and A. concolor), is the other common overstory tree with 
occasional incense cedar (Calocedrus decurrens), and sugar pine (Pinus lambertiana). 
Understory regeneration can be dense, or sparse, based on intensity of cattle grazing, fire 
frequency, and ecological site conditions. 

Composition. Overstory conifers are ponderosa pine, white fir, with lesser contribution from 
incense cedar and sugar pine. Understory trees are similar in composition to overstory although 
generally white fir predominates over ponderosa and lodgepole pine (Pinus contorta) is a 
common understory occupant. 

The shrub and herb layers form a diverse and prominent ground cover component in this forest 
type especially when compared to adjacent cover types. Commonly associated shrubs include 
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snowberry tSymphoricarpos albus), creeping snowberry (80 mollis), dwarfOregongrape 
(Mahonia nervosa), wax currant (Ribes cereum), and serviceberry (Amelanchier alnifolia). 

Indicator cover type herbs are: heartleaf arnica (Arnica cordifolia), long stolon sedge (Carex 
pensylvanica), squirrel tail bottlebrush (Sitanion hystrix), starwort (Stel/ariajamesiana), white 
hawkweed (Hieracium albiflorum), and broadleaf strawberry (Fraga ria virginianay. 

Landscape Setting. This mid elevation cover type occupies the zone between the drier low 
elevation types, primarily ponderosa-western juniper cover type, and higher elevation mixed 
conifer or sub-alpine types. This type, with its mesic site conditions, is transitional in its 
ecological setting bridging the gap between drier, low elevation types and the colder, wetter 
higher elevation types . This type also warrants distinction because of its lack of Douglas fir 
(Pseudotsuga menziesii) in its stands and the consistent presence, but lack of co-dominance by 
associated conifers. 

References. Hopkins, 1979, Volland, 1988, Kovalchik, 1987. 

LODGEPOLE PINE FOREST AND WOODLAND (44) 

Geographic Distribution. A common forest cover type found throughout the central and 
southern Cascades, east of the crest; and in smaller, scattered mosaics throughout the mountains 
of northeastern Oregon, and along the crest of the Cascades. 

This cover type is most extensive in the same geographic area as the ponderosa-lodgepole pine 
on pumice type; but warrants distinction because it occurs on mid-slopes and ridges and is a 
forest type responding from wild fires, not soil conditions. 

Structure and Appearance. Single layer, open to closed canopies, dominated by lodgepole pine 
(Pinus contorta). A typical post-fire successional path for this cover type is to have dense 
reproduction of short stature lodgepole. As the stand matures lodgepole cover thins to scattered 
overstory lodgepole with regeneration layers of other conifers. These other conifers, regionally 
important replacement trees would be: Douglas-fir (Pseudotsuga menziesiii, grand fir (Abies 
grandis) , white fir (A. concolor), incense cedar (Calocedrus decurrens), and western white pine 
(Pinus monticola) will eventually form the overstory and eliminate lodgepole from the stand 
entirely . 

Composition. Lodgepole dominates the overstory in early to mid successional stands. Western 
larch (Larix occidentalis), another post-fire colonizing conifer, can be co-dominant in this cover 
type, especially in the northeastern Oregon mountains. Regeneration layers are composed of 
conifers listed in the structure and appearance section. 

Shrubs are common and diverse in this cover type: common snowberry (Symphoricarpos albus), 
mountain snowberry (80 mol/is), serviceberry (Amelanchier alnifolia), ninebark (Physocarpus 
malvaceus), shiny-leaf spirea (Spiraea betulifolia), bitterbrush, (Purshia tridentata), baldhip rose 
(Rosa gymnocarpa), myrtle pachistima (Pachistima myrsinites), and several huckleberries (V. 
membranaceum, V. scoparium, V. uliginosum, and V. caespitosum). 

Grasses dominate some understories with few shrubs. Pine grass (Calamagrostis rubescens), 
Ross= sedge (Carex rossii), elk sedge (Carex geyeri), bluebunch wheatgrass (Agropyron 
spicatum), western needlegrass (Stipa occidentalis), Idaho fescue (Festuca idahoensis], prairie 
junegrass (Koeleria macrantha), and mountain brome (Bromus carinatus) are commonly found. 
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Landscape Setting. Since this forest cover type usually is the response following wild fires there 
is no environmental relationship that controls its distribution. This cover type appears as a 
mosaic within the larger, regionally important cover types. 

References. Hopkins 1979, Johnson and Clausnitzer 1986, Johnson and Simon 1987, Crawford 
et al. 1999, Kagan and Caicco 1992. 

SUBALPINE FIR-LODGEPOLE PINE MONTANE FOREST (45) 

Geographic Distribution. A common mid to high elevation conifer forest cover type in the 
mountains of northeastern Oregon, and along the crest of the Cascades. 

Structure and Appearance. Short stature single story canopy forests . Crown closure ranges 
from open to closed. At its lower elevation range, this cover type grades into various montane 
forest types and maintains a continuous canopy. At its upper elevation range, (which can be the 
timberline), the type grades into subalpine parkland, or it takes on the clumpy appearance of a 
parkland cover type. 

Composition. Subalpine fir (Abies lasiocarpa) and lodgepole pine (Pinus contorta) dominate the 
canopy overstory. Engelmann spruce tPicea engelmannii) can be a locally important overstory 
tree, especially in northeastern Oregon. Understory tree composition usually is dominated by 
subalpine fir. 

Shrub cover in this type can be extensive and is typified by big huckleberry iVaccinium 
membranaceum), and grouse huckleberry (V scoparium). Other commonly associated shrubs 
include: gooseberry (Ribes lacustre), shiny-leaf spirea (Spiraea betulifolia), and prince=s pine 
(Chimaphila umbel/ata). 

Forb cover is often low but diverse in species. Common indicator forbs would be strawberries, 
(Fragaria vesca and F. virginianai, roundleafviolet (Viola oreganum), heartleaf arnica (Arnica 
cordifolia), sidebells pyrola (Pyrola secunda), skunkleafpolemonium (Polemonium 
pulcherrimum), sweet cicely (Osmorhiza chilensis) and meadowrue (Thalictrum occidentalisy. 

Landscape Setting. Occupies the upper elevation range of continuous forest cover for much of 
northeastern Oregon. As discussed in the structure and appearance section, this type grades into, 
or takes on the appearance of parkland cover types. Lodgepole pine is successional to subalpine 
fir, but remains a common component on harsher sites and ridgetops. Successional change is 
slow in this cover type with its short growing season and persistent snow cover. 

References. Hall 1973, Johnson and Simon 1987, Johnson and Clausnitzer 1989, Kagan and 
Caicco 1992. 

PONDEROSA PINE FOREST AND WOODLAND (54) 

Geographic Distribution. This conifer forest and woodland is a major cover type in mid to 
lower elevation zones along the flanks of the eastern Cascades and the mountain ranges of 
central and northeastern Oregon. 

Structure and Appearance. In its mature form this forest type is typified by large structure, 
widely spaced ponderosa pine (Pinus ponderosa). The overstory is predominantly ponderosa 
with white fir (Abies concolor), grand fir (A. grandis), incense cedar (Calocedrus decurrens), 
and Douglas fir (Pseudotsuga menziesii) minor overstory trees based on location within the state. 
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Regeneration and understory tree layers are comparatively sparse in this cover type with regards 
to other regional forest cover types. A variety of forest related grasses and grass-like forbs are 
frequently found in this type. 

Composition. Overstory tree along low elevation is exclusively ponderosa pine. At higher 
elevation margin and transition to mixed conifer types, overstory conifers can be white fir, grand 
fir, western larch (Larix occidentalis), incense cedar, Douglas fir, sub-alpine fir (Abies 
lasiocarpa), and Engelmann spruce (Picea engelmannii). Understory and regeneration layers 
reflect similar composition as overstory. 

Shrubs are commonly found and reflect the same environmental trend as associated conifers; 
lower elevations have fewer shrubs and sparse appearance, increasing in diversity and abundance 
with elevation and improved soil moisture conditions. Indicative shrubs are bitterbrush (Purshia 
tridentata), big sagebrush (Artemisia tridentata), snowberry (Symphoricarpos albus), 
serviceberry (Amelanchier alnifolia), mountain mahogany (Cercocarpus ledifolius), greenleaf 
manzanita (Arctostaphylos patula), and squaw carpet (Ceanothus prostratus). 

Grasses and grass-like vegetation are common and dominate the understory in many stands. 
Idaho fescue (Festuca idahoensis), prairie junegrass (Koeleria macrantha), bluebunch 
wheatgrass (Agropyron spicatum), Kentucky bluegrass (Poa pratensis), mountain brome 
(Bromus carinatus), elk sedge (Carex geyeri), Ross= sedge (c. rossii) and western needlegrass 
(Stipa occidentalis). 

Landscape Setting. Ponderosa pine is the most tolerant of hot, dry environments of Oregon=s 
conifers and forms the boundary zone between forest and rangeland cover types for much of 
Oregon. Its presence along the transition zone at lower elevations usually marks the adequacy of 
soil moisture to grow large stature vegetation. The exception to ponderosa pines types forming 
the forest/rangeland boundary is in central Oregon where western Juniper (Juniperus 
occidentalis) occupies the transition between sagebrush and ponderosa pine cover types. 

Ponderosa pine can also tolerate cold conditions so it occupies a wide elevational range, but in 
the higher elevations it is restricted to southerly aspects. At these higher elevations ponderosa 
stands usually are not large enough to form mappable units. Similarly, ponderosa pine stands 
can be found in the low elevation, western Cascade forests but are not large enough to be 
mapped. 

References. Volland, 1985, Johnson and Simon, 1987, Topik et aI., 1988, Hopkins, 1979, Atzet 
et al., 1996. 

DOUGLAS FIR DOMINANT/MIXED CONIFER FOREST (56) 

Geographic Distribution. Common mid elevation forest type in southwestern Oregon. This 
type also extends north to the Columbia River in a narrow band along the eastern side of the 
Cascades. 

Structure and Appearance. Stand structure can be diverse in undisturbed late seral stands 
although single story forest canopies typify the type. Overstory tree layer ranges widely in 
canopy closure based on management practice, disturbance history, and microsite. Understory 
vegetation is usually diverse and rich in species. 
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Composition. This cover type contains a diverse array of conifers that complement the ever
present Douglas fir (Pseudotsuga menziesiii. Fir (Abies grandis and/or A. concolor), incense 
cedar (Calocedrus decurrens), western white pine (Pinus monticola), and ponderosa pine (P. 
ponderosa) are found throughout the range . Sugar pine (P. lambertiana) occurs only in 
southwestern Oregon, and western red cedar (Thuja plicata), and Engelmann spruce (Picea 
engelmannii) only in the central and northern regions of the Cascades. Sub-canopy layer 
generally has the shade tolerant components of the overstory. Western yew (Taxus brevifolia) is 
a frequent sub-canopy component in southwestern Oregon. 

Indicator shrubs in this cover type include: vine maple (Acer circinatum), Rocky mountain maple 
(A. glabrum var. douglasii), serviceberry tAmelanchier alnifolia), greenleaf manzanita 
(Arctostaphylos patula), pinemat manzanita (A. nevadensis), red huckleberry (Vaccinium 
parvifolium), Oregon grape (Mahonia nervosa), snowberry (Symphoricarpos albus), oceanspray 
(Holodiscus discolor), sticky currant (Ribes viscosissimumi, and squaw currant (R. cereum). 

Common herbs in this cover type include western yarrow (Achillea millefolium), silvery lupine 
(Lupinus argenteus), tailcup lupine (L. caudatus), strawberry (Fragaria virginianai, bull thistle 
(Cirsium vulgare) , heartleaf arnica (Arnica cordifolia), peavine (Lathyrus lanszwertii], starry 
solomon-plume (Smilacina stellata), and white vein pyrola (Pyrola picta). 

Landscape Setting. In southwestern Oregon this mid-elevation forest transitions between the 
deciduous dominant foothill forests and the true fir dominant montane conifers. Along the 
slopes of the eastern Cascades it is also transitional to the ponderosa pine and ponderosa/western 
juniper at its low end and montane forests at upper elevations. 

References. Hopkins and Rawlings 1985, Atzet et al. 1996, Atzet and Wheeler 1983, Chappell 
et al. 1999, Kovalchik 1986, Volland 1985. 

PONDEROSA-LODGEPOLE PINE ON PUMICE (59) 

Geographic Distribution. The most common forest and/or woodland cover type in the southern 
half of the eastern Cascades ecoregion. The long taproots oflodgepole (Pinus contorta) and 
ponderosa (P. ponderosa) make them especially well adapted to the droughty pumice soils of 
this region. Pumice soils are derived from the volcanic eruptions of prehistoric Mount Mazama 
and numerous cinder cones throughout the region. This forest type forms a nearly continuous 
cover from LaPine to the northern edge of the Klamath Marsh. 

Structure and Appearance. Ponderosa and lodgepole dominate the overstory canopy and 
regeneration layers in these forests. In its mature, undisturbed form, these forests are distinctly 
two story canopies with large ponderosa over the shorter lodgepole. Due to extensive selective 
logging in this type most of the large ponderosa have been removed leaving large tracts of single 
story lodgepole forests. Regeneration and tree growth are slow in these infertile forests. These 
forests have an active fire history and have evolved with frequent fires. 

Shrub and herb layers are poorly developed in this forest type. 

Composition. Ponderosa and lodgepole are the most commonly encountered trees. In wet places 
and riparian strips , Engelmann spruce (Picea engelmanniiy; quaking aspen (Populus 
tremuloides), and white fir (Abies concolor) can be found. 
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The shrub layer in this cover type is poorly developed. The most commonly associated shrubs 
are bitterbrush (Purshia tridentata), greenleaf manzanita (Arctostaphylos patula), kinnikinnik 
(A. uva-ursi), and serviceberry (Amelanchier alnifolia). 

The herb layer in most stands has sparse cover with few species. Several grasses, western 
needlegrass (Stipa occidentalis), squirreItail (Sitanion hystrix), Wheeler=s bluegrass (Poa 
nervosa), and Idaho fescue (Festuca idahoensis) are commonly found. Other forbs can be: 
wooly wyethia (Wyethia mollis), white hawkweed (Hieracium albiflorum), and Ross= sedge 
(Carex rossii). 

Landscape Setting. The distribution of the ponderosa-lodgepole pine on pumice cover type 
closely corresponds to the distribution ofdeep tephra layers from the regions volcanic activity. 
As such, it doesn=t necessarily relate to environment or climatic conditions. 

References. Volland 1988, Kovalchik 1987, Hopkins 1979. 

SHRUBLAND AND GRASSLAND TYPES 

ALPINE GRASSLANDS AND SHRUBLANDS (105) 

Geographic Distribution. This cover type depicts the vegetated areas above upper treeline in the 
highest mountains throughout Oregon. 

Structure and Appearance. Dwarf shrubs dominate this cover type, and thickly compacted 
Carex species that form a grass-like cover called sedge turf. Widely scattered, low stature 
conifers are also common in this type. 

Composition. Shrub layer is dominated by several prostrate shrubs; red mountain heather 
(Phyllodoce empetriformis), green mountain heather (P. glanduliflora) , white mountain heather 
(Cassiope mertensiana), or crowberry (Empetrum nigrum) . Other dwarf shrubs found in this 
cover type include cinquefoil (Potentilla fruticosa), juniper (Juniperus communis), bearberry 
(Arctostaphylos uva-ursi) and willows (Salix spp.) . 

Alpine sedge turf usually contains one or more of the following: alpine black sedge (Carex 
nigricans), capitate sedge (C capitata), dunhead sedge (C phaeocephala), or showy sedge (C 
spectabilis). 

Landscape Setting. This cover type always occurs above timberline. Typically this type occurs 
as a mosaic with alpine parkland and alpine fell and snowfields. These types usually are not very 
extensive and therefore not mapped. 

SUBALPINE PARKLAND (110) 

Geographic Distribution. The highest elevation forest zone in the Cascades, Blues, and 
Wallowa Mountain ranges of Oregon. 

Structure and Appearance. Subalpine parkland is distinctive from subalpine grassland and 
shrublands due to the presence of the clumpy, scattered tree pockets throughout the cover type. 

Conifer overstory typically ranges from 10 to 30% cover. Ground layer can be a dense layer of 
low-lying shrubs, sedge or grass turf, or montane wetland bogs. 
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Composition. Subalpine parkland conifer composition varies by region. In the Blues and 
Wallowas the parkland is usually subalpine fir (Abies lasiocarpa), Engelmann spruce (Picea 
engelmannii), or lodgepole pine (Pinus contorta). In the Cascades, mountain hemlock (Tsuga 
mertensiana), subalpine fir, silver fir (Abies amabilis), and to a lesser extent Alaska yellow cedar 
(Chamaecyparis nootkatensis). In the southern Cascades mountain hemlock, Shasta red fir 
(Abies magnifica var. shastensis), and whitebark pine (Pinus albicaulis). 

The shrub layer is similar in composition to the subalpine shrub land and grassland cover type, 
where commonly associated shrubs are: red mountain heather (Phyllodoce empetriformis), green 
mountain heather (P. glanduliflora), white mountain heather (Cassiope mertensiana), or 
crowberry (Empetrum nigrum). Other dwarf shrubs found in this cover type include cinquefoil 
(Potentilla fruticosa), juniper (Juniperus communis), bearberry (Arctostaphylos uva-ursi) and 
willows (Salix spp.). 

Alpine sedge turf usually indicates poorly drained soils, or persistent snow pack well into the 
growing season, and contains one or more of the following; alpine black sedge (Carex nigricans), 
capitate sedge (C. capitata), dunhead sedge (C. phaeocephala), or showy sedge (C. spectabilis). 

On drier sites, the forb layer is characterized by either elk or Ross= sedge (Carex geyeri or C. 
rossii), smooth woodrush (Luzula hitchcockii), Drummond=s rush (Juncus drummondii), or 
green fescue (Festuca viridula). 

Landscape Setting. Forms the high elevation limit to tree growth. Usually is a mosaic with 
alpine fell and snowfields and the alpine shrubland and grassland. 

References. Hopkins 1979, Johnson and Simon 1986, Johnson and Clausnitzer 1987, Hemstrom 
et al. 1987, Volland 1988, Atzet et al. 1996, Crawford et al. 1999. 

GRASS-SHRUB-SAPLING or REGENERA TING YOUNG FOREST (121) 

Geographic Distribution. Common throughout the mountains of Oregon. 

Structure and Appearance. Captures the range of successional conditions following timber 
harvest. Site preparation following timber harvest is a ground scarification and burning of slash 
and large woody debris, followed by seeding of a mix of annual grasses to retard soil erosion and 
planting conifer seedlings. As the stand matures there may be a phase where resprouting shrub 
vegetation, or dormant shrub seeds germinated by prescription fire, dominate the overstory 
canopy layer. Later in the successional phase the conifer saplings have emerged through the 
shrub canopy and formed continuous canopies 

Composition. A variety of shrubs and forbs can be present in this cover type based on regional 
flora and site history. 

Landscape Setting. Appears as a patchwork mosaic woven into surrounding local forest cover 
types. The several large, continuous polygons that appear on the map in south-central and 
northeastern Oregon are burned over lands from fires in the 1980=s. 
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OTHER TYPES 

AGRICULTURE (125) 

Geographic Distribution. Found throughout Oregon. Agriculture is identified as those lands 
that have been modified for growing crops and/or animal husbandry. 

LAVA FLOWS (127) 

Geographic Distribution. This cover type is found mostly in southeastern Oregon and eastern 
Cascades Mountains. 

Structure and Appearance. Surface lava flows that are largely unvegetated (less than 15% 
vegetation cover). In eastern Oregon, lava flows may be thinly vegetated with sagebrush, 
primarily big sagebrush (Artemisia tridentata) and annual grasses, especially cheatgrass (Bromus 
teetorum) . The lava flows in the Cascades tend to be largely unvegetated with scattered pockets 
of soil that are deep enough to sustain vegetation. In these soil pockets, shrubs such as 
gooseberry (Ribes eereum), or snowbush (Ceanothus velutinus), or conifers, especially lodgepole 
pine (Pinus eontorta) can survive. 

ALPINE FELL and SNOWFIELDS (129) 

Geographic Distribution. This cover type depicts the non-vegetated areas above upper treeline 
in the highest mountains throughout the state. Persistent snow cover and rock talus slopes 
dominate the local landscape. Found in above timberline environments on the higher peaks and 
ranges of the Cascades, Steens, and ranges in northeastern Oregon. 

OPEN WATER (130) 

Geographic Distribution. Lakes, ponds, and reservoirs larger than 10 acres that occur 
throughout Oregon. 

NATIONAL WETLAND INVENTORY (137) & GAP ESTUARINE EMERGENT · 
WETLAND (202) 

Geographic Distribution. Common wetland vegetation that borders Oregon=s coastal river 
mouths, bays, and estuaries. Estuarine emergent vegetation is occupied by plants that can 
withstand inundation by salt and brackish water. 

Structure and Appearance. Herbaceous wetlands composed of grass, grass-like, and forbs . 
Vegetation composition and pattern is strongly influenced by tidal inundation and elevational 
position within the salt marsh. 

Composition. The lowest salt marsh plant community occupies exposed tidal flats during periods 
of low tides and is characterized by such halophytic plants as seashore saltgrass (Distiehlis 
spieata), pickleweed (Salieornia virginiea), jaurnea (Jaumea earnosa), shore podgrass 
(Trigloehin maritimum), and saltmarsh sedge (Carex lyngbyei) . 

The intermarsh community (higher elevation, less flooding) commonly associated plants include 
redtop bentgrass (Agrostis alba), rush (Juneus articulatus), Pacific potentilla (Potentilla 
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pacifica), yarrow (Achillea millefolium), sea-watch angelica (Angelica lucida), giant vetch (Vicia 
gigantea), Pacific waterwort (Oenanthe sannentosa), and Douglas aster (Aster subspicatus]. 

The transition zone (upper elevation saltmarsh to terrestrial upland) is characterized by 
salmonberry (Rubus spectabilisy, bracken (Pteridium aquilinum), sword fern (Polystichum 
munitum), common velvetgrass (Holcus lanatus), Alaska fringecup (Tellima grandiflora), red 
alder (Alnus rubra), Sitka spruce (Picea sitchensisi, and western hemlock (Tsuga heterophylla). 

Landscape Setting. Borders the cover types of open water and adjacent upland types. 
Agriculture is a common bordering cover type as many ofOregon=s estuaries are diked to permit 
dairy cattle grazing. 

References. Weideman 1986, Frenkel and Eilers 1976, Mitchell 1981, Cowardin et al. 1982. 

NATIONAL WETLAND INVENTORY (138) & GAP PALUSTRINE EMERGENT 
WETLAND (203) 

Geographic Distribution. Freshwater herbaceous wetlands distributed throughout the state. 
Especially prevalent in the Klamath Basin, Malheur-Harney and Warner Lakes basins, the 
Grande Ronde Valley, Willamette Valley, and the coastal margin. 

Structure and Appearance. Medium tall (2-4 feet) to tall (>4 feet) grass, or grass-like plants 
that occur in dense mosaics depending on substrate and water depth. 

Composition. Commonly associated herbaceous plants in this type, cattail (Typha latifolia), 
several bulrush species (Scirpus olneyi, S. acutus, S. validus, and S. americanus), burreed 
(Sparganium emersum and S. eurycarpum), flourish in shallow standing water situations. In the 
drier reaches of this type where the surface may dry out but subsurface is persistently wet 
numerous sedge (Carex spp.) and rush (Juncus spp .) dominate. Spikerush, (Eleocharis spp.) also 
can be an important component in this seasonal flooded margin. 

Grasses that are commonly associated with this type are blue wildrye (Elymus glaucus), tufted 
hair grass (Deschampsia caespitosa), bluejoint reedgrass (Calamagrostis canadensis), reed 
canary grass (Phalaris arundinacea), American sloughgrass (Beckmannia syzigachne) and 
northern mannagrass (Glycera borealis). 

Landscape Setting. This type is restricted to perennially flooded regions, or where the ground 
water lies just below the soil surface. Some type of agriculture typically borders emergent 
wetlands. Their silty soils are very fertile and are drained and converted to agriculture wherever 
possible. 

References. Chappell et al . 1998, Christy and Titus 1996, Kovalchik 1986. 
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Appendix C: Riparian Zone Plant Association Information 

From Riparian Zone Associations - Deschutes, Ochoco, Fremont, and Winema National Forests (Kovalchik, 
1987), 

Riparian Zone Associations in the Little Deschutes Watershed 

Lodgepole pine/Kentucky bluegrass (Pinus contorta/Poa pratensis) 

Lodgepole pine/bearberry (Pinus contorta/Arctostaphylos uva-ursi) 

Lodgepole pine/Douglas spiraea/forb association (Pinus contorta/Spiraea douglasii/forb) 

Lodge pole pine/Douglas spiraealwidefruit sedge (Pinus contorta/ Spiraea douglasiilCarex eurycarpa) 

Lodge pole pine/Bog Blueberry/Forb (Pinus contortaNaccinium occidentaJis/forb) 

Lodgepole pine/bog blueberrylwidefruit sedge (Pinus contortaIVaccinium occidentaJisiCarex eurycarpa) 

Lodgepole pinelwidefruit sedge (Pinus contorta/Carex eurycarpa) 

Quaking aspen/blue wildrye (Populus tremuloideslElymus glaucus ) 

Quaking apsen-Lodgepole pine/Douglas Spiraealwidefrui! sedge (Populus tremuloides-Pinus contorta/Spiraea 
douglasii/Carex eurycarpa) 
Mountain alder (Alnus incana) 

Mountain alder-Common Snowberry (Alnus incana-Symphoricarpos alba) 

Mountain alder-Douglas spiraea (Alnus incana-Spiraea douglasii) 

Willow/Kentucky bluegrass (SalixiPoa pratensis) 

Willowlwidefruit sedge (SaJixlCarex eurycarpa) 

Willow/Sitka sedge (SaJixlCarex sitchensis) 

Cusick Bluegrass (Poa cusickii) 

Kentucky Bluegrass (Poa pratensis) 

Tufted hairgrass (Deschampsia cespitosa) 

Nebraska sedge (Carex nebraskensis) 

Widefruit sedge (Carex eurycarpa) 

Short-beaked sedge (Carex simulata) 

slendersedge (Carex lasiocarpa) 

Small-fruit bulrush/Bigleaf sedge (Scirpus microcarpus ICarex amplifolia) 

Sitka sedge (Carex sitchensis) 

Inflated Sedge (Carex vesicaria) 

Beaked sedge (Carex rostrata) 

Creeping spikerush (Eleocharis palustris) 
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RIPARIAN ZONE 
ASSOCIATION SITE SUMMARY SOILS WILDLIFE/FISHERIES FIRE RESTORATION PATHWAYS 

Lodgepole 
pine/Kentucky 

bluegrass 
(Pinus contorta /Poa 

pratensis) 

Common in Pumice Plateau 
Forest, abundant on Cold Wet 

Pumice Plateau Basins 
Ecoregion. Various ecological 
potentials where potential has 

been altered by grazing or 
where water table has been 

lowered. 

Soil texture and 
parent material 

variable . Parent 
material includes 
pumice, rhyolite, 
basalt , andesite, 

and tuff. High water 
holding capacity. 

Pocket gophers, mice, and 
Columbian ground squirrels can 

have significant periodic impact by 
increasing the prevalence of 

perennial and annual forbs. It can 
take several years to reestablish 
Kentucky bluegrass after ground 

squirrel activ ity. Deer and elk use for 
cover and shade . Important habitat 

for raptors. 

Cool burns should have 
little impact on rhizomatous 

Kentucky bluegrass or 
perennial forbs. Fire could 

reduce excessive lillie 
buildup on rested pastures 

with care given to fire 
sensitive lodgepole pine. 

Renovat ion with native graminoids seems 
impractical given depleted water tables and 

morphological flexibility of Kentucky bluegrass. 
Unless water table is restored these sites will 

remain with a ground cover dominated by 
Kentucky bluegrass . 2-3 yrs of rest will restore 

the vigor of Kentucky bluegrass on fair or bette 
condition pastures. Introduction of domestic 

species is not recommended . 

Lodgepole 
pine/bearberry 

(Pinus 
contorta/Arctostaphy/o 

uva-ursi) 

One of the driest LPP types. 
Common on DNF. Occurs on 

imperfectly drained, low 
gradient landforms on the 

edges of meadows, forested 
drainages & basins. 

Surface soils are air 
laid or flow pumice 
over buried soils 

from alluvium, lava, 
or tuff. 

Provides hiding and thermal cover 
for deer and elk, which feed in 

adjacent meadows. Raptor perch & 
nest sites when adjacent to 

meadows. 

LPP is killed by fire while 
bearberry is moderately 

resistant to fire. Cool light 
prescribed fire will provide 
maximum survival of LPP 

and regeneration of 
bearberry . 

Revegetation is not normally needed as LLP 
and bearberry readily regenerate following 

logging or wild life. Soils are too dry and course 
in late summer for Kentucky bluegrass . 

Lodgepole 
pine/Douglas 
spiraea/forb 

(Pinus 
contorta/Spiraea 

doug/asiilforb) 

Common between 4,100-5,300 
ft on DNF especially low 

gradient , shallowly incised 
pumice-filled drainages & 

basins, narrow, deeply incised, 
moderate gradient drainages 
with narrow floodplain within 

the Cold Wet Pumice Plateau 
Basins Ecoregion. 

Deep pumice 
alluvium or air-laid 

pumice . 

Important raptor habitat where it 
occurs next to meadows and water . 
Thermal and hiding cover for deer in 

adjacent meadow and wetlands . 
Important trout stream pass though 

landforms supporting this 
association. 

Wildfire was probably 
common. Soils are dry in 
mid summer so fire can 
encroach from adjacent 

uplands. Douglas spiraea 
will resprout from the base. 

LPP is not fire resistant. 

Rehabilitation is not usually necessary with LP 
or Douglas spiraea since either regenerate 

following logging or fire. Soils are likely too dry 
for Kentucky bluegrass . 

Lodge pole 
pine/Douglas 

spiraealwldefruit 
sedge 

(Pinus contorts/ 
Spiraea 

doug/asi ilCarex 
eurycarpa) 

Common between 4,100-5,100 
ft on DNF. Strongly associated 

with deep pumice mantle on 
Cold Wet Pumice Plateau 

Basins and Pumice Plateau 
Forest Ecoregions . 

Microtopography is flat, slightly 
undulating, to slightly concave. 

Deep pumice 
alluvium. 

Deer use common. Sites provide 
forage, browse, cover, and water. 

Raptors use where adjacent to 
meadows &water . Often occurs 

along important trout streams such 
as Crescent Creek and Little 

Deschutes River. 

Wildlife was probably fairly 
common. Soils usually are 

surface dry in August 
allowing fire encroaching 

from uplands. LPP is 
sensitive to fires. Shrubs 

and forbs are well adapted 
for regeneration following 

fire. Willow cover may 
increase following a 

reduction in LPP. 
The association has not been observed in 

deteriorated condition. 

Lodge pole pine/Bog 
Blueberry/Forb 

(Pinus 
contortaIVaccinium 
occidentalislforb) 

Occurs over a wide range of 
elevations (4,500-5,900 ft) and 

most common on Cold Wet 
Pumice Plateau Basins and 

Pumice Plateau Forest 
Ecoregions. 

Air-laid pumice, 
pumice alluvium. or 
pumice lacustrine 

deposits. 

Important habitat for raptors where 
next to meadows &water. Provides 
fawning habitat. shade. and cover for 

deer and elk. 

Ground surface is dry by 
August so fire can easily 

move from adjacent 
uplands . LLP is sensitive 

to fire but regenerates 
rapidly on burned sites. 

Understory species 
regenerate after fire. 

All sampled stands were at or near climax so 
little is know about methods for rehabilitating 

disturbed stands. 
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RIPARIAN ZONE 
ASSOCIATION SITE SUMMARY SOILS WILDLIFE/FISHERIES FIRE RESTORATION PATHWAYS 

Lodgepole pine/bog 
blueberry/widefruit 

sedge 
(Pinus 

contortaNaccinium 
occidentalis/Carex 

eurycarpa) 

Not very common because bog 
blueberry does not extend far 
below the elevation range of 
Englemann spruce except on 
exceptionally cold sites. Fond 
on flat wet, cold floodplain and 
basin land forms. All within the 

Cold Wet Pumice Plateau 
Basins and Pumice Plateau 

Forest Ecoregions. 

Deep pumice 
mantles and deep 
pumice alluvium. 

Provides considerable browse, 
forage, and cover for deer & elk. 
Important raptor habitat where it 

occurs next to meadows & water. 
Streams such as Crescent Creek 

support good trout habitat. 

Fire is suppressed until late 
summer. LLP is sensitive 
to fire. Willows, Douglas 
spiraea, & bog blueberry 
will resprout. Fire will not 

change forb layer. 

All sampled stands were at or near climax so 
little is know about methods for rehabilitating 

disturbed stands. 

Lodgepole 
pine/widefruit sedge 
(Pinus contorta/Carex 

eurycarpa) 

Strongly associated with Cold 
Wet Pumice Plateau Basins 
and Pumice Plateau Forest 
Ecoregions. Occurs below 

4,000-5,400 ft. Forested 
floodplains along streams such 

as Little Deschutes River, 
Crescent Ck. 

Deep pumice 
alluvium. 

Important raptor habitat where it 
occurs next to water and meadow. 

Deer and elk appear to spend 
considerable time here and in 
adjacent meadows in spring, 

summer, & fall. Provides important 
calving& fawning habitat for elk & 

deer. 

Wildfire was probably 
infrequent. Widefruit 

sedge will regenerate from 
rhizomes. 

Site in mid seral or better ecological condition 
status will increase rapidly in status with rest 

and late season grazing. Site converted to LL 
Kentucky bluegrass may need stream rehab to 

raise the water table to regain the sedge. 

Quaking aspen/blue 
wildrye 
(Populus 

tremuloidesiElymus 
glaucus) 

Occurs infrequently on Cold 
Wet Pumice Plateau Basins, 

Pumice Plateau Forest. 
Microtopography is flat to 

concave. 
Variably of alluvium 

and/or colluvium. 

Aspen stands provide a critical 
source of diversity and habitat for 

Wildlife, particularly birds. Common 
flickers, chickadees, hairy 

woodpeckers, yellow-bellied 
sapsuckers and many other birds 
nest in aspen. Deer and elk feed, 

bed, and raise young in aspen 
stands. Stands near perennial water 
provide important habitat for beaver. 
Beaver activity in conjunction with 

browsing by cattle, deer and elk can 
severely damage the stand. 

-
Fire suppression has 

contributed to the 
conversion of aspen stands 

to LLP or herbaceous 
meadow. Fire can be an 

important tool in stimulating 
aspen suckers and 

rejuvenating deteriorated 
aspens stands. 

Clearcutting and prescribed fire will help 
rejuvenate over mature aspen when done in 
conjunction with protection from browsing. 

Aspen resprouts poorly from stem cuttings but 
can be transplanted successfully from nursery 

stock. 
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RIPARIAN ZONE 
ASSOCIATION SITE SUMMARY SOILS WILDLIFE/FISHERIES FIRE RESTORATION PATHWAYS 

Mountain alder 
(A/nus incana) 

Found throughout central OR 
in all physiographic regions 

with elevations 2,400-5 ,600 ft. 
Sites are young seral , active 

channel shelves that lie 
between active and flood stage 

streamban k. 

Shallow, skeletal 
alluvium over water 
worked cobbles and 

gravels . 

Most streams passing through 
landforms containing alder 

association are degraded although 
capable of producing valuable 

fisheries. Banks anchored by alder 
are stable and can withstand 

relatively severe spring runoff . 
Moderately narrow, moderately deep 

stream profiles can provide cover, 
food, and shade for salmon ids. Birds 
find habitat, and deer and elk browse 

on alder. 

Fire is infrequent. Alder 
will only survive the cooles 
ground fires. Most fires will 
destroy the alder , leaving 
the active fluvial surfaces 

protected from erosion only 
by weak rooted graminoids 

and forbs. 

Critical factors for channel shelf formation are 
season long moisture and rest from grazing. 
The dish profile stream is often bank full at 

peak runoff but is dry or nearly so by summer . 
This condition will not support the development 

of riparian vegetation and with continued 
overuse by livestock there can't be any positive 
change in the condition of the site. In 2-5 yrs 
with rest a relatively permanent channel with 

banks and channel shelves stay moist season 
long and begin to support the growth of riparian 
vegetation. Once the vegetation is tall enough 
to trap sediments it will take at least 5 yrs for 

the alder to grow stems heights and diameters 
resistant to grazing. 40% utilization of the 
herbaceous vegetation or less insures that 
livestock use will not cause degradation. 

Mountain alder-
Common Snowberry 

(A/nus incana -
Symphoricarpos alba) 

Abundant between 2,200
5,500 ft in Pumice Plateau 
Forest, Cold Wet Pumice 

Plateau Basin Ecoregions . 

Sediment deposit 
has built soil depth 

to change site 
potential from Mt 
alder to Mt alder-

common snowberry 
association. 

Alder provides good bank stability 
and protection from floods. Diversity 

provided by the alder provides 
browse for deer and elk and habitat 

for birds. 

Fire is infrequent. Alder 
will only survive the cooles 
ground fires. Most fires will 
destroy the alder, leaVing 
the active fluvial surfaces 

protected from erosion only 
by weak rooted graminoids 

and forbs . 

Mt alder is a prolific seeder and will usually 
reestab lish after fire. It will not root from 

cutting. 

Mountain alder-
Douglas spiraea 

(A/nus incene-Spireee 
doug/asiJ) 

Common in mountainous 
Ecoregions on the Deschutes 
and narrow, deeply incised, 

moderate gradient drainages in 
the Cold Wet Pumice Plateau 

Basins Ecoregion. 

Accumulation of 
sediment has 

increased soil depth 
so that the 
vegetation 

composit ion reflects 
a drier moisture 

regime than the mt 
alder association. 

Well-aerated 
alluvium. 

The diversity canopy provides habita 
for birds, and browse for deer and 

elk. 

Fire is infrequent. Alder 
will only survive the coolest 
ground fires. Most fires will 
destroy the alder, leaving 
the active fluvial surfaces 

protected from erosion 
largely by weak rooted 

graminoids and forbs. Mt 
alder is a prolific seeder 

and will usually reestablish 
after fire. It will not root 
from cutting . Weakly 

rooted spiraea , grasses 
and forbs provide 

protection from erosion. 
Widefruit sedge will provide 

good bank stability if 
abundant. 

Mt alder will reestablish after fire, but requires 
protection from overuse by livestock and 

perhaps deer and elk. Alder seedlings can be 
planted in well-aerated soils that are moist 

throughout the summer. When livestock are 
removed at 40% forage use a return to late 

seral ecological status can be attained in 10-20 
yrs . The rehab process can be accelerated if 

the pastures are rested for at least 5 yrs. 
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RIPARIAN ZONE 
ASSOCIATION SITE SUMMARY SOILS WILDLIFE/FISHERIES FIRE RESTORATION PATHWAYS 

Willow/Kentucky 
bluegrass 

(Salix/Poa pratensis) 

-

Occurs on sites that have been 
highly altered by grazing, 

lowering water table or both. It 
is uncommon on the DNF and 
may occur in the watershed. 

Deep fine textured 
alluvium over 

subsurface soils of 
various textures. 

Rodents such as pocket gophers, 
mice and Columbian ground squirrel 
can be a significant impact. Willows 
provide browse for deer and elk and 

diversity for birds. 

Cool burns should have 
little impact on rhizomatous 
species such as Kentucky 
bluegrass and willows will 

resprout following fire. 

2-3 yrs of rest will restore the vigor of Kentucky 
bluegrass . 5-6 yrs can provide 5-8 ft willows. 

Unless water table can be restored, these sites 
will for all practical purposes remain with a 
ground cover dominate by bluegrass and 

should be managed as a naturalized 
community. Renovation of highly degraded sit 

with native grasses and sedge is largely 
impractical given depleted water table and the 

flexibility of Kentucky bluegrass 

Willow/widefruit 
sedge 

(Sa/ix/Carex 
eurycarpa) 

Widespread on DNF at 4,100
5,000 ft. on low gradient, low 

elevation floodplains along the 
Deschutes River and its tribs in 

the Pumice Plateau Forest 
Ecoregion and shallow, pumice 
filled drainages in the Pumice 
Plateau Forest and Cold Wet 

Pumice Plateau Basins 
Ecoregions . Variable. 

Willow and sedge provides habitat 
diversity for birds and mammals . 

Low gradient makes excellent habita 
for beavers . 

The association will be 
difficult to burn until late 
summer or fall. Dried 

vegetation will carry fire, 
reduce litter build up and 
increase productivity. Fire 

will reduce filtering and 
buffering capacity until 

following year. Sedge peat 
soils are flammable and 

when dry and can be 
severely damaged by fire. 

Willows are sensitive to fire but will resprout at 
root crown. Rehab is usually not needed. 

Widefruit sedge will increase rapidly in cover 
with rest and late season grazing on sites in 

mid seral or better ecolog ical status . 

Willow/Sitka sedge 
(SaliX/Carex sitchensis 

Abundant on the DNF from 
3,100 - 5,200 ft. On low 

gradient streams floodplains in 
Pumice Plateau Forest 
Ecoregion such as Little 

Deschutes River, Crescent Ck. 
and headwaters of these in 

wet, poorly drained marshes 
and swamps such as Upper 

Big Marsh. 

Floodplain soils are 
very deep alluvium . 
Headwaters areas 
have deep sedge 

peat accumulation. 

Structural diversity provides habitat 
for birds, beaver, deer, elk, and other 

wildlife. 

These sites are difficult to 
burn untillale summer or 
fall. Dried vegetation will 

carry a fire, reducing 
buildup and increas ing 
product ivity for several 

years. Fire may reduce the 
buffer and filter capacity 

during next season's 
runoff. Willows are 

sensit ive to fire however 
will sprout back from root 
crown. Peat sedge soils 

will burn when dry. 

This association has been observed in late 
seral stage only. Sitka sedge will rapidly 

recolonize after rest and late season grazing. 
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RIPARIAN ZONE 
ASSOCIATION SITE SUMMARY SOILS WILDLIFEIFISHERIES FIRE RESTORATION PATHWAYS 

Cusick Bluegrass 
(Poa cusickil) 

Flat micro relief of dry basins 
and drainages and inactive 

floodplains and terraces within 
the Cold Wet Pumice Plateau 

Basins Ecoregion . Pumice alluvium. 

Important habitat for raptors. 
Rodents such as mice, pocket 

gophers, and Columbian ground 
squirrel can have a large periodic 

impact. Feeding ground for deer and 
elk. 

Little is known about the 
effects of fire. Cusick 

bluegrass is more sensitive 
to burning than the 

rhizomatous species such 
as Kentucky bluegrass or 

widefru it sedge. Fire 
frequency is probably less 

than 15 yr interval. 

Excellent response of this meadow to rest is 
expected in areas where meadows have 

reached mid seral or better ecological status. 
Most sites are highly degraded with a low 
density of Cusick bluegrass that responds 
slowly to improved livestock management 

systems. Floodplains seeded with good results 
although it would be preferable to plant Cusick 
bluegrass . Drier sites are more common and 

may not be suitable for introduction of domestic 
grass seeds because of fluctuating water 

tables, soils and extreme summer drought. 

Kentucky Bluegrass 
(Poa pratensis) 

Uncommon on DNF. Found 
between 3,000-5,000 ft. 

Landforms are dry basins & 
floodplains with gentle slopes 
and smooth microtopography. 

This type now occupies sites 0 

various potential including 
other graminoids and willow 

and ponderosa pine 
associat ions. Variable. 

Important habitat for raptors . Heavy 
infestations of mice, and other 

rodents can have a large periodic 
impact on the meadow resulting in 
increases in perennial and annual 

forbs. 

Fire is an effect ive tool in 
reducing the effects built 

up litter layers. Cool bums 
should have little negative 
impact on this bluegrass. 

Avoid early season use to prevent soil 
compaction . 2-3 yrs will restore lost vigor and 
vegetative composition on sites in mid seral or 
better ecological status . Restoring willows and 

natural sedge will reduce erosion. 

Tufted hairgrass 
(Deschampsia 

cespitosa) 

Broad elevational and 
geographic range results in this 
as on e of them most abundant 

and diverse in central OR. 
Meadow sites in flat to slightly 
concave drainages and basins 

and lakeshores . Variable. 
Deer, elk, rodents , and raptors area 

common. 

Repeated burning of this 
meadow may favor 

rhizomatous species such 
as Kentucky bluegrass, 

beardless wheatgrass , and 
western needlegrass , but 
frequent fire is unlikely to 

provide a noticeable affect 
on tufted hairgrass . 

An upward trend in ecological status requires 
timing the season of livestock use to both 

drying soil surface and to maturation of the 
tufted hairgrass seed heads. Livestock should 
be removed at 40% utilization of herbaceous 

forage. Meadows in mid seral or better 
ecological condition will respond rapidly to 

improved grazing strategies . Domestic species 
such as Kentucky bluegrass, Timothy , & 
meadow foxtail can be seeded but tufted 

hairgrass is preferred. 

Nebraska sedge 
(Carex nebraskensis) 

Found in most Ecoregions east 
of the Cascades at elevations 

between 4,000-5,000 ft. 

Smooth organic 
loams derived from 

alluvium. 
If willows are supported birds and 
some mammals will use the area. 

It is difficult to bum this wet 
type except for late 

summer. Only the top 
growth would bum which 
would reduce the water 

holding capacity and 
reduce the sediment 

capture in spring runoff. 

Nebraska sedge forms thick, dense, rhizome 
mats that provide stream bank erosion . It woul 
be desirable to manage these areas to return t 
willow communities, however Nebraska sedge 

is very compet itive. Grazing should be 
managed to remove livestock at 40% utilization 

standard . Excess grazing will result in 
pedestalling and breaking the sod . 
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RIPARIAN ZONE 
ASSOCIATION SITE SUMMARY SOILS WILDLIFE/FISHERIES FIRE RESTORATION PATHWAYS 

Widefruit sedge 
(Carex eurycarpa) 

Widespread on DNF and most 
common in Pumice Plateau 

Forest and Cold Wet Pumice 
Plateau Basins Ecoregion. In 
active floodplains, and small 

shallow pumice-filled 
drainages. 

Deep deposits of 
pumice alluvium. 

Habitat provided for deer, elk, raptors 
and other wildlife. 

It can be burned in late 
summer or early fall. Fire 

can reduce litter and 
increase productivity for 

several yrs. Hot fires may 
penetrate organic soils , 

destroying sedge 
rhizomes. 

Widefruit sedge will rapidly recolonize sites in 
mid seral or better ecological status with rest 

and late season grazing. 40% removal 
utilization will insure maintenance of site in late 
seral or climax status. Stream bank stabilizat io 
can help raise the water table. Willow cutting 

may be successful where water tables are 
normal and willow regeneration is protected 

from browsing by deer, elk, livestock and 
beavers. 

Short-beaked sedge 
(Carex simulata) 

Scattered throughout central 
OR it is found in Upper Big 

Marsh on the DNF. 
Organic loam and 

sedge peat. 

Deer use this when hiding cover is in 
close proximity. Early spring forage 

may be provided. 

Prescribed fire is not a 
useful tool. Soil surface 
becomes dry and the 

organic soils may become 
flammable destroying the 

sedge rhizomes. 
Rehabilitation is not needed as the association 
is in late seral or climax ecological condition. 

Slender sedge 
(Carex lasiocarpa) 

Locally abundant between 
4,600-5,700 ft in Cold Wet 

Pumice Plateau Basins and 
Pumice Plateau Forest 

Ecoregion including Big Marsh. 

Marsh and lake 
sites support deep 

sedge and 
sedimentary peat 
soils , respectively. 

If flooded long enough habitat is 
provided for nesting ducks, 

especially teal. Limited utility for 
songbirds and small mammals 

because of the lack of diversity and 
flooded soils. Mule deer feed on 

scattered forbs and seed heads of 
sedges. 

By mid summer the site 
can burn but the 

rhizomatous nature of 
slender sedge would make 
it resistant to damage. Hot 
fire will penetrate the peat 

soils with increased 
damage. 

Slender sedge will regain on disturbed sties . 
Livestock should be kept off wet soils with only 
late season grazing as an option. This site is 

unlikely to support willows . 

Small-fruit bulrush 
Bigleaf sedge (Scirpus 

microcarpus Carex 
amplifolia) 

Common on DNF. It has been 
observed in the Pumice 

Plateau Forest Ecoregion in 
areas 2,400-5,700 ft. 

Water worked 
alluvium. 

Overgraz ing, trampling, and erosion 
disrupt the normal successional 

pattern and prevent development of 
other sedges and mountain alder, 
which would provide better wildlife 

habitat. 

Both of these graminoids 
are resistant to fire. In late 
summer fire could be used 
to reduce litter. Fire should 

not be used on active 
fluvial surfaces because it 

would remove above 
ground plant parts critical 
to sediment entrapment 

slowing soil building. 

Revegetation is not generally needed as small 
fruit bulrush and bigleaf sedge have dense, 

thick rhizomes that respond to rapidly to rest. 
Both are prolific seeders . Where bank erosion 
is severe, grasses such as reed canarygrass, 
Timothy, reedgrass, bentgrass , and meadow 
foxtail may be used to temporarily stabilize 

active fluvial surfaces. Areas with soil 
development may response to willow or 

mounta in alder planting. 
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RIPARIAN ZONE
 
ASSOCIATION
 WILDLIFE/FISHERIESSITE SUMMARY SOILS FIRE RESTORATION PATHWAYS 

Fire would only be likely in 
late summer or fall burning 
dried vegetation. Fire may 
reduce the buffer ing and 

filtering of the sedge the yr 
following the fire. Proximity 

of fire sensitive spec ies 
Abundant on the DNF mostly Coarse tough Sitka sedge rhizomes such as willow and LLP in 

commonly on low gradient are excellent anchors of riverbanks adjacent associations
 
floodplain landforms along the
 and floodplains and provide shade . makes this type difficult to
 

Deschutes River and major
 Habitat structure and diversity from bum without damage. 
tributaries in the Pumice the complex mix of sedge , willow, Sedge peat soils are Sites in mid seral or better ecological status will 

Sitka sedge Deep alluvium high Plateau Forest Ecoregion . Big and LLP provide habitat for elk, deer, flammable and could be rapidly recolonized by Sitka sedge with rest 
Marsh is notable. in organics. and beaver . (Carex sitchensis) destroy sedge rhizomes. and late season grazing. 

Fire is likely on in late Dense rhizomes are very resistant to trampling. 
Inflated sedge provides excellent summer or fall. Fire Disturbed sites in mid seral or better ecological 

Wide geographic and barrier to streambank erosion, reduces litter and status will rapidly recolonized by inflated sedge 
elevational (4,000-6,000 ft) Deep sedge and helping to form narrow, deep profiles . increases product ivity for with rest and late season grazing. 

distribution in a variety of low sedimentary peats Ponded sites provide important several years but will not Revegetation can be accomplished using 
gradient landforms supporting or organic loam nesting and feeding habitat for a change species grasses such as reed canarygrass, tall 

shallow flooding or except seral sites wide variety of waterfowl. Inflated composition. Peat soils mannagrass, Timothy, and reedgrass , however 
Inflated Sedge such as active semipermanently saturated sedge provides important forage for are flammable destroying these are not as resistant to erosion as inflated 

(Carex vesicaria) channels shelves . elk in mid to late summer. soils sedge rhizomes. sedge. The site is too wet for willow planting. 
One of the wettest riparian
 

associations in wide
 
geographic and elevational
 

distribution (4,000-6 ,000 ft) in
 
every association in central
 Burns will be possible in
 

OR. Low gradient landforms
 dry summers when water Dense sod is very resistant to trampl ing and 
from permanently flooded table is below soil surfaces. beaked sedge will rapidly recolonize disturbed 

basins to floodplains and wet Deep sedge or Fire will reduce liller sites with rest. Banks can be temporarily 
meadows . Occurs on wet sedimentary peats . accumulation and increase revegetated with grasses such as reed 
fluvial surfaces such as organic loam, or productivity for several yrs canarygrass, tall mannagrass, Timothy, and 

streambank, active channel muck except for Semi-permanently flooded sites but will not change species reedgrass, however these are not as resistant 
Beaked sedge recently deposited provide habitat for many species of shelves , overflow channels, composition . Peat soils to erosion as beaked sedge . The site is too we 

alluvium. waterfowl.(Carex rostrata) marshes, and fens. are flammable. for willow planting . 
Found throughout central OR 
in a range of physiographic 

regions with elevations 3,000
6,800 ft., riparian landforms,
 
and Ecoregions. Low valley
 Broad zones of creeping spikerush Prescribed fire is not a
 
gradient and standing bodies
 along major lakes , larger stock useful tool. Soil surface
 

of water in natural or manmade
 ponds, and reservoirs offer valuable becomes dry and the
 
settings, such as stockponds
 habitat for waterfowl. Seeds of organic soils may become
 
and reservoirs . It frequently
 Margins or lakes rushes and sedges provide fair to flammable destroying the Generally not needed . Stock ponds will 
forms community in ponded and older reservoirs good forage for duck and geese . sedge rhizomes and will revegetate rapidly if protected from trampling . 
sites between stream rehab are organic loam Pondweeds. smartweeds. and water not change species The area should be fenced and water gravity 

Creeping spikerush and sedimentary lentils are excellent forage for ducks structures such as loose rock composition unless fire fed to stock tanks protecting vegetation and 
(E/eocharis pa/ustris) peat. and geese. check dams. penetrates organic soil. water quality . 
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