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Introduction
Management strategies for Roosevelt elk have been key components of forest land management plans in Oregon and Washington for the past several decades.  Habitat elements such as size and spacing, forage, cover, and road densities have been fed into models to produce thresholds for management objectives.  The most commonly used model in forest plans has been by Wisdom, et al. 1989.  New science over the past decade has resulted in new thinking for managing elk in these forests.   A new model by Rowland, et al., will most likely replace Wisdom et al. in future planning efforts (Rowland, M. M.; Wisdom, M.J.; Cook, J.G. ; Nielson, R.; Coe, P.; Cook, R.; Hafer, J.; Johnson, B.K.; Naylor, B.; Vavra, M. [et al.]. [N.d.]. Nutrition and habitat use models for landscape-level research and management of elk in Western Oregon and Washington. Wildlife Monographs).
Rowland’s model changes how forage is considered in the suite of habitat features.  Work by Cook et al. introduces the idea that the most critical forage is that available in the summer to females with calves, as the animals rely on fat storage for the winter.  Cook used tame elk to compile plant species’ preference lists for west central Cascades and Coast Range areas of Oregon.  Cook’s  plant list will be in the monograph referenced above, but is there is also a user guide at  http://www.fs.fed.us/pnw/research/elk/toolbox/index.shtml   

The attached tool provides valuable, supporting information about those forage species, including their communities; reproduction strategies; and response to disturbances such as fire and thinning.  It will help guide managers in locating forage enhancement projects in areas with the greatest likelihood of benefiting Roosevelt elk.

Tool Structure

This tool consists of 9 excel spreadsheets:
Forage Species Information Table:  This table includes information on a subset of the forage species identified by Cook et al. These species are common and/or abundant species typically occurring in plant associations with average canopy cover >2% and >25% constancy (% of plots in the plant association where species are present) (USFS R6 Area Ecology program database for NW Oregon, also available from http://ecoshare.info/2009/12/07/nwo-core-data/).  The assumption is that plants with lower levels of abundance probably don’t contribute substantially to the elks’ diet in this area.   Cook provided a table of all plants his elk encountered.  They were ranked by neutral, selected, or avoided, or ?.  that table is not included in this package because it is proprietary.   It will be published by Cook in the near future.  We used for this package plants that elk “selected for” or were regarded as “neutral.”.  A few additional species are included if there was substantial literature indicating value in non-summer seasons (primarily found referenced in North American Elk Ecology and Management by Toweill and Thomas).

Metadata Table:  This table describes the fields used in the Forage Species Information Table.
Plant Association Group Tables:  Plant association groups listed in these tables are derived from groupings modeled in the USFS R6 Area Ecology Program Potential Natural Vegetation model (Henderson et al., Henderson, J. , Lesher, R. , Peter, D. , and Ringo, C. 2011, PNW-GTR-841) http://ecoshare.info/2011/09/01/a-landscape-model-for-predicting-potential-natural-vegetation/). 
*Eastern OR Cascade PAGS

*Western and Eastern OR Cascade PAGS

*OR Coast and Willamette Valley PAGS

*OR Willamette Valley and OR Western Cascades PAGS

Though the Cook et al. forage list only pertains to the OR Western Cascades and OR Coast Ranges, we have included plant association groups for the Eastern Oregon Cascades and Willamette Valley if there is overlap in forage occurrence.  This will allow growth of this tool as information is gathered in the other provinces.  The species listed for each PAG are linked to their complete information in the Forage Species Information Table.
References:  This table provides information on the literature cited in the Forage Species Table.

Online Resources:  This table provides additional online resources related to forage species information.
Plant Association Crosswalk:  This table will aid you in determining what PAG your analysis unit is if the data you have available is the Plant Association from common stand exams or other field surveys.
Response to Disturbance
A thorough literature review was conducted to determine the response of the forage plants to disturbance related to fire and forest thinning.  The descriptions are based on current knowledge and may be broadly defined.  Rate of recovery of above-ground biomass of plants generally depends on severity of fire or disturbance.  Higher severity fires are more likely to result in greater reduction of above-ground biomass (top-kill) and complete plant mortality.  The higher the severity, the more species rely on surviving through residual seed in the seed bank or off-site recruitment of seed (see figure 1).  Species with deeper rooting depth and rhizome growth are more likely to survive fires.  For many sprouting species, density (i.e. # of sprouts/plant) increases following top-kill.  Similarly, the number of plants decreases (i.e. some plants are killed by disturbance).  Many species increase in abundance following canopy removal but will decrease over time as the canopy closes and light levels are reduced (from Thomas et al. 1999 and Schimmel et al. 1996).
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Fic. 13, Hypothetical model of the regeneration of dif-
ferent categories of plants in relation to depth of burn (mor
consumption): (A) thizomatous species; (B) seed bank spe-
cies; (C) species that depend on postfire seed dispersal.




Possible Options for Using This Tool:
A.  I have a project stand and want to know if it contains a forest community that supports high quality elk forage species.
1. Determine plant association group (PAG) for the stand you are analyzing  using one of the following 4 options:
A. Consult the GIS PAG layer derived from modeling  (maps and documentation can be downloaded from http://ecoshare.info/category/gis-data-pags/)  
B. Refer to the Plant Association code from common stand exams (NOTE: this isn’t always a required or even accurate field, depending CSE contract administration).  You will need to crosswalk the PA to PAG (See information in the Plant Association Crosswalk Table).
C. Use Plant Association code from FSVeg Spatial (NOTE: this isn’t always a reliable field).  You will need to crosswalk the PA to PAG (See information in the Plant Association Crosswalk Table).
D. Key out the Plant Association yourself in the field using the guides listed above* and cross walk to a PAG using the PAG Crosswalk Table.

2. Find your stand’s PAG in one of the 4 Plant Association Groups Tables.

3. Review the forage species that may respond to your planned treatment (NOTE:  Each species is linked in the PAG Table to the Forage Species Information Table).
4. Determine if your planned treatment will benefit high quality elk forage species.

B.  Where are stands in my project area that might support high quality 
   
            elk forage species?
1.  Select all PAG grid cells for plant association groups that contain greatest number of high quality elk forage species for your area.  For example, in the Valley and Western Cascades area, PAG’s with the most high quality elk forage species include 1609, 1909, 1910, 2206, and 2209. 
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