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SITE NAME

Hemlock Houses - Westfir, Oregon

TARGET SPECIES 

Townsend’s Big-eared Bat (Corynorhinus townsendii)

LEGAL DESCRIPTION

The Hemlock Houses are located on the edge of the community of Westfir, Oregon in Lane County on the Middle Fork Ranger District of the Willamette National Forest (Figure 1).  Elevation is approximately 1,100 feet (335 meters).  Township 21S Range 2E Section 12; Longitude-Latitude:  122 deg 31 min 21 sec, 43 deg 45 min 38 sec; UTM:  538,475 Easting 4,845,369 Northing (UTM Zone 10, Nad83).  The houses lie within the sixth field sub-watershed known as North Fork of Middle Fork Willamette River/Dartmouth Creek (170900010701).  Elevation is approximately 1,200 feet.

GOAL OF THE MANAGEMENT PLAN

The Hemlock Houses Site supports the only known maternity colony of C. townsendii on the Willamette National Forest.  The goal of this 10-year site management plan for the Hemlock Houses Site is to provide an informative background on the history and use of the site, and identify options for managing the site into the future in such a way that it will sustain long-term use by an established population of C. townsendii.  This plan is considered dynamic and can be amended as conditions change.  It will also be revisited and revised at the end of 10 years.

BACKGROUND

Species Range, Distribution, Abundance, and Trends 

From Western Bat Working Group Species Account:

“Corynorhinus townsendii occurs throughout the west and is distributed from the southern portion of British Columbia south along the Pacific coast to central Mexico and east into the Great Plains, with isolated populations occurring in the central and eastern United States.”…[In western Oregon, distribution is patchy, and there are few known maternity colonies or hibernacula (Figure 2)]….”Within its range, it has been reported in a wide variety of habitat types ranging from sea level to 3,300 meters. Habitat associations include: coniferous forests, mixed meso-phytic forests, deserts, native prairies, riparian communities, active agricultural areas, and coastal habitat types.

Distribution is strongly correlated with the availability of caves and cave-like roosting habitat, including abandoned mines. Population centers occur in areas dominated by exposed, cavity or caverniculous forming rock and/or historic mining districts. Its habit of roosting pendant-like on open surfaces makes it readily detectable, and it can be the species most readily observed, when present (commonly in low numbers) in caves and abandoned mines throughout its range. It has also been reported to utilize buildings, bridges, rock crevices and hollow trees as roost sites. Summer maternity colonies range in size from a few individuals to several hundred individuals. Maternity colonies form between March and June (based on local climactic factors), with a single pup born between May and July. Recent studies indicate that use of roost sites by C. townsendii is variable within seasons and among years, and multiple surveys may be required before use can be documented within an area. Although in some areas where roost availability is low there may be quite high roost fidelity (i.e. California Coastal regions). Males appear to remain solitary during the maternity period. Winter hibernating colonies are composed of mixed-sexed groups, which can range in size from a single individual to colonies of several hundred animals (or in some areas, particularly in the eastern U.S., several thousand). Mating generally takes place between October and February in both transitory migratory sites and hibernacula. 

C. townsendii is a moth specialist with over 90% of its diet composed of lepidopterans. Foraging associations include: edge habitats along streams, adjacent to and within a variety of wooded habitats. These bats often travel large distances while foraging, including movements of over 150 kilometers during a single evening (R. Sherwin pers. comm.). Evidence of large foraging distances and large home ranges has also been documented in California (E. D. Pierson pers. comm.). Seasonal movement patterns are not well understood, although there is some indication of local migration, perhaps along an altitudinal gradient and may be localized or require longer distance travel. Dispersal from natal ranges into others appears to primarily be mediated by males, while females remain philopatric.

The daily and seasonal degree of movement of these bats and colonies of these bats is not settled and the dogma that these bats are sedentary, have high roost fidelity, and small home ranges may not be accurate. The identification of critical roosts and limiting factors in roost requirements is incomplete especially for hibernacula. Identification and protection of significant roost sites is still needed in most areas. Significant populations need to be monitored over time. More information is needed on foraging requirements, seasonal movement patterns, and population genetics.” 

[image: ]Figure 1. Hemlock Houses Site, Lane County, Willamette National Forest, Oregon.  



[bookmark: OLE_LINK1][bookmark: OLE_LINK2] (
Hemlock Houses
)[image: ]Figure 2.  C. townsendii bat significant use locations, western Oregon.  From Pat Ormsbee, Region 6 Bat Center of Excellence, B.L.M. and U.S. Forest Service, June 2010


Species Life History  

For a full description of species life history, refer to Western Bat Working Group’s Species Account. (WBWG 2005).

There has been documented use by C. townsendii at the Hemlock Houses since the first surveys were conducted in April 2008 (Ormsbee 2008).  Surveys since that time confirmed year-round use of both structures by Townsend’s Big-eared Bats as well as unspecified Myotis sp.  The west house attic wing has been utilized by a C. townsendii maternity colony every year since surveys began.

According to Ormsbee (2008), “sites that are used for both cold weather and summer roosting are rare because few locations provide the range and consistency of temperatures required for both types of roosting. Also, sites that are used by more than one species are of value because they support diversity of species. C. townsendii maternity sites are especially rare. No other maternity sites for this species have been documented on the Willamette N. F. and the closest known maternity sites are on private land in the Coburg Hills and on USFS land on the Cottage Grove Ranger District.” 

[image: ]The buildings are surveyed for bats every three months and temperature and relative humidity data loggers are set up in the basements of both structures as well as in the maternity attic wing of the west building.  The results of the surveys are included in Tables 1 and 2.






















Figure 3.  C.townsendii inside the West Hemlock House.




	Survey Date
	West House Bats
	West Barn Bats
	East House Bats
	East Barn Bats

	April 23, 2008
	5 COTO in basement (3 female, 2 male) + Myotis sp. guano
	0
	2 COTO in basement + Myotis sp. guano
	0

	July 09, 2008
	11 female COTO clustered in attic wing
1 COTO in basement
	1 COTO
	0
	1 COTO

	July 21, 2008
	14 COTO clustered in attic wing (11 female, 3 young)
	1 COTO
	1 COTO (basement)
	0

	Nov. 26, 2008
	2 COTO (basement)
	0
	2 COTO (basement)
	1 Unknown sp.

	Jan 20, 2009
	4 COTO (basement)
	0
	7 COTO (5 in basement, 2 in kitchen)
	0

	July 03,2009
	11 female COTO clustered in attic wing w/pups

	Not Searched
	1 Unknown in attic wing
	Not Searched

	October 20, 2009
	3 COTO (2 in living room, 1 in bathroom)

	0
	0 Bats
	1 COTO

	February 08, 2010
	1 COTO (basement)
	0
	5 COTO (basement, first floor, and attic closet)
	0

	July 2, 2010
	2 COTO (1 male in basement, 1 non-breeding female in living room)
	n/a
	1 COTO (male) in basement
	n/a

	[bookmark: _Hlk288124458]July 16, 2010
	8 COTO (1 single in living room and 7 breeding females in attic maternity wing)
	n/a
	Not searched
	n/a

	August 2, 2010
	Did not conduct full survey, just wanted to check breeding status of maternity colony in West House.  When we entered house there were 4 COTO on living room ceiling so we netted two, one was adult post-lactating female and the other was a volent pup so we assumed the rest of the colony was at the same stage of breeding.

	October 15, 2010
	0 Bats
	n/a
	Not searched
	n/a

	December 16, 2010 (night survey)
	2 COTO (1 in 1st floor bathroom; 1 in maternity roost attic wing)
	n/a
	3 COTO (1 in west bedroom closet; 2 in basement)
	n/a

	February 7, 2011
	3 COTO (1 in north side attic wing; 1 in maternity roost attic wing; 1 in basement)
	n/a
	2 COTO (1 in east bedroom closet; 1 in basement)
	n/a

	March 22, 2011
	1 COTO in maternity wing
	n/a
	4 COTO (1 in east bedroom closet, 1 in west bedroom, 2 in basement)
1 Unknown sp. (suspect Myotis sp.) in living room
	n/a


Table 1.  Daytime bat visual search results for the Hemlock Houses, Willamette National Forest.
COTO = Corynorhinus townsendii (i.e. Townsend’s big-eared bat)


Table 2.  Data-logger temperature ranges (Fahrenheit) for the Hemlock Houses, Willamette National Forest.

	WEST ATTIC
	
	
	
	

	 
	 
	Jan-March
	April-June
	July-Sept
	Oct-Dec

	2008
	Low
	 
	 
	 
	25.0

	 
	High
	 
	 
	 
	55.8

	2009
	Low
	31.9
	37.3
	50.0
	20.6

	 
	High
	61.9
	108.3
	113.7
	65.9

	2010
	Low
	34.1
	43.4
	52.7
	29.6

	 
	High
	68.8
	90.9
	91.0
	70.7

	2011
	Low
	25.3
	 
	 
	 

	 
	High
	54.1
	 
	 
	 

	
	
	
	
	
	

	
	
	
	
	
	

	WEST BASEMENT
	
	
	
	

	 
	 
	Jan-March
	April-June
	July-Sept
	Oct-Dec

	2008
	Low
	 
	 
	 
	 

	 
	High
	 
	 
	 
	 

	2009
	Low
	37.5
	40.4
	52.1
	 

	 
	High
	68.9
	61.2
	70.1
	 

	2010
	Low
	 
	 
	 
	 

	 
	High
	 
	 
	 
	 

	2011
	Low
	31.4
	 
	 
	 

	 
	High
	46.8
	 
	 
	 

	
	
	
	
	
	

	
	
	
	
	
	

	EAST BASEMENT
	
	
	
	

	 
	 
	Jan-March
	April-June
	July-Sept
	Oct-Dec

	2008
	Low
	 
	 
	 
	 

	 
	High
	 
	 
	 
	 

	2009
	Low
	37.7
	41.8
	51.9
	 

	 
	High
	70.2
	62.3
	70.2
	 

	2010
	Low
	 
	 
	 
	 

	 
	High
	 
	 
	 
	 

	2011
	Low
	31.9
	 
	 
	 

	 
	High
	48.2
	 
	 
	 





Site Description and Ecological Processes

The Hemlock Houses Site consists of two former residences, the footprints of the former garages, and a yard, surrounded by mature Douglas-fir forest to the north, west, and east, and bordering the Union Pacific railroad right-of-way to the south (Figures 4-6).  The area that this site management plan addresses is the two houses, the former yard surrounding the houses, as well as a 100’ buffer into the forest and habitats adjacent to the yard.  The total area is approximately 2 acres.  Road 5821 (North Shore Road) runs along the northern edge of the property.  This road gets light use.
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Figure 4.  West Hemlock House, BEFORE wildlife improvements
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Figure 5.  West Hemlock House, AFTER wildlife improvements.
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Figure 6.  East Hemlock House, AFTER wildlife improvements.









Site Threats

From Western Bat Working Group Species Account (2005):

“The primary threat to C. townsendii is almost certainly related to disturbance and/or destruction of roost sites (e.g., recreational caving or mine exploration, mine reclamation, and renewed mining in historic districts). Surveys conducted in Oregon and California indicate that current and historic roost sites have been negatively impacted by human visitation and renewed mining in recent years with most reported colonies exhibiting moderate to sizable reduction in numbers. Additional surveys in Utah indicate that several historic maternity sites have been abandoned, although it is not known if these colonies have relocated. This species is very sensitive to human disturbance events and may abandon roost sites after human visitation (Humphrey and Kunz 1976). In select sites in California and in other areas, depressed populations have recovered with the protection (i.e., gating) of roosts. In Colorado, gates have been shown to be successful at maintaining C. townsendii colonies at all types of roosts of, i.e., hibernacula, summer roosts, and maternity sites. All types of gates showed continued use by this species: ladder gates (11), full (2), culvert w/ladder (2), and culvert w/full gates (2), suggesting that big-eared bats apparently have a high degree of tolerance for flying through restricted openings. This appeared to be especially true at fall transition roosts and hibernacula. One ladder gate had continued bat use 12 years after gating. (Navo and Krabacher 2005). In large portions of its western range, dependence upon abandoned mines puts this species at risk if mine reclamation and renewed mining projects do not mitigate for roost loss, or do not conduct adequate biological surveys prior to mine closure. Further, like most other North American species of bat, the long term persistence of C. townsendii is threatened by loss of both roosting and foraging habitat which may be impacted by timber harvest practices. Although, there have not been any studies to confirm such impacts, pesticide spraying in forested and agricultural areas could affect the prey base (moths) of these bats. Threats to populations of these bats may also include the loss of genetic diversity and population connectivity due to reduced population sizes or available roost sites. In fact, populations of the endangered C. t. virginianus in WV, VA and KY have been identified through a population genetic examination to lack genetic diversity, lack population connectivity, and to exhibit significantly high levels of inbreeding. The only remaining genetic diversity in these populations is between populations, there is very little or no genetic diversity within colonies (Piaggio et al. in prep.). Further, population genetic investigations of colonies of C. t. townsendii in Colorado have found a colony with high levels of inbreeding, which needs to be investigated further (Piaggio et al. in prep.).  In general, the long term persistence of North American bat species is threatened by the loss of clean, open water; modification or destruction of roosting and foraging habitat; and, for hibernating species, disturbance or destruction of hibernacula. Chemicals in the environment that affect bats or their prey are also a threat. Because of low fecundity, high juvenile mortality, and long generational turnover, many bat populations may be vulnerable to human-induced pressures.”

Piaggio and Navo (2009) found that although there have been concerns over the decline of populations of western subspecies of C. townsendii, their genetic diversity is not low.

According to Piaggio and Navo (2009), recent studies of maternity colonies have shown that they may occupy multiple roosts in an area where more than one underground feature is available and recent data collected from radio-tracking from planes shows that a pregnant C. townsendii can travel over 150 km in a night of foraging.  Piaggio and Navo (2009) argue that conservation efforts should not assume that maternity colonies or hibernacula utilize a single roost for the season, or that roosts will be found only in tightly clustered geographical areas. They say further, if habitat corridors are being planned for these bats, they may need to include larger areas than once thought. Finally, they recommend further research, maintenance of conservation efforts, and population monitoring to protect the remaining genetic diversity and evolutionary potential of C. townsendii populations (Piaggio and Navo 2009).

Threats to C. townsendii at the Hemlock Houses Site include:
Disturbance from humans illegally trespassing inside the Hemlock House structures
Vandalism to the structures that compromises the structural integrity and thus loss of habitat
Complete destruction of the buildings due to fire (human-ignited, railroad-caused, or wildfire) and thus loss of habitat
Deterioration of structures due to natural elements and lack of maintenance
Lack of public awareness of the significance/purpose of the maintaining the buildings.
Isolation from other C. townsendii populations:
The nearest known maternity colony of C. townsendii is approximately 30 miles away.  While some studies have shown that there does not appear to be a lack of genetic diversity in C. townsendii populations in some areas, C. townsendii use areas in Oregon are limited and thus monitoring is warranted.
White-nosed syndrome while not currently a threat, is likely to become one within the next 10 years as the disease advances from the east coast.  It was most recently reported in Oklahoma.

Site Management History and Current Land Allocations

The buildings on the Hemlock Site were once Forest Service residences constructed by both the Forest Service and the Civilian Conservation Corps in the 1920’s and 1930’s.  When this project began, structures on the site included two houses and two garages.  The buildings are eligible for inclusion on the National Register of Historic Sites.  The buildings were abandoned as residences in 2000.  As a result of chronic vandalism since that time, plans for their demolition were made and the site inventoried by the district archaeologist.

In 2008, subsequent to the archaeological investigation, a maternity roost of C. townsendii was found in the attic of the west house.  It was also discovered that bats were using both houses for hibernation. The garages were confirmed to receive only occasional use as roost sites. In order to limit structural maintenance requirements and decrease overall liabilities at the site, plans for garage removal were made and a decision to do so was signed in August 2009. Following that decision the Sand Mountain Society (a historical restoration group) volunteered to deconstruct the garages in the winter of 2009/2010 and use the materials to reconstruct a similar structure at a Forest Service Lookout site.

C. townsendii bats are considered a sensitive species in Region 6 by the Forest Service, and their presence at the site is significant.  These buildings are the only known maternity roost site on the Willamette National Forest for this species.  

Due to the threat of loss of the maternity colony, plans for demolition of the residences were dropped and temporary measures to prevent further vandalism were undertaken in April of 2009.  The intent was to secure the buildings from disturbance prior to the maternity period.  Doors and windows in the lower stories of both buildings were covered. Windows were covered with ½ inch plywood secured with decking screws.  Doors were covered with ¾ inch plywood attached with bolts and security nuts.  The security nuts allow removal of doors for periodic building entry.  Basement windows were secured and steel bars placed over window wells to prevent human access.  One opening to each basement (old wood chute) is barred but remains open to provide access for roosting or hibernating bats.  Upper story windows at the gable ends of the buildings have been fitted with bars to prevent human entry while maintaining bat access.  Additionally a gate was installed on the entryway into the driveway for the structures.

During the summer of 2009, female C. townsendii returned to the western structure and successfully formed a maternity colony.

The buildings were visited on November 23, 2009 to confirm presence or absence of bats and to determine the success of security measures.  All window and door coverings were in good condition and showed no sign of attempted forced entry.  C. townsendii were found hibernating in the structures, both in the basements and the main story of both houses.

In early 2010, an interdisciplinary committee was formed to initiate the development of this Site Management Plan.  The following major elements have been incorporated into this plan:

PROJECT ELEMENTS
Maintenance (and possible bat habitat enhancement) of existing houses
Issues
Vandalism(Identify steps to take to react as needed)
Secure downstairs windows with metal grating/bars [COMPLETED]
Install steel doors to replace plywood. [COMPLETED]
Environmental (H20 damage)
Roof [ROOF DE-MOSSED IN 2010]
Gutters [ANNUAL]
Chimney [ANNUAL]
Assess interior materials to be removed [ON-GOING]
Safe environment (maintain structural integrity and site safety for monitoring personnel) [ANNUAL]
Internal modifications to enhance overall bat use and species diversity [FUTURE]
Cultural Resource Effects [ANNUAL]
“Beautification” 
Paint plywood on windows to blend in. [COMPLETED]

Landscape/Site management
Issues
Vandalism
Installing gate within the next few weeks [COMPLETED]
Vegetation management to optimize habitat for bats/prey; minimize noxious weeds, reduce hazard trees, serve as FireWise standards example [ANNUAL]
Safe environment (maintain safe setting for all human users) [ANNUAL]
Cultural Resource Effects [ANNUAL]
Install bat boxes on grounds for myotis use [FUTURE]

Long-term bat habitat alternate structure to provide all season use
Issues
Protect Structure from Vandalism [FUTURE]
Safe environment (incorporate features that ensure human safety is provided for) [FUTURE]
Cultural Resource Effects [FUTURE]

Research/Monitoring
Research/Monitoring Opportunities
Upgrade HOBOs to record temp and humidity and add additional ones [COMPLETED]
Quarterly visual search surveys of both houses [QUARTERLY]
Winter hibernacula search of nearby train tunnel and covered bridge [FUTURE]

Interpretation
Determine Audience
Opportunities
Bat Ecology
Historic Heritage
Pre-historic Heritage
Native Plants/EthnoBotany
FireWise Program
Fisheries?
Hydro?
Site connection to Buckhead Wildlife Area and other nearby facilities
PIT (Partners In Time) Project
Media
Interpretive Signs
Historic Plaques
Information Kiosk
Remote Interpretation (Buckhead WA and Covered Bridge Portal)
Brochure
Willamette Website
District Office Lobby
Naturewatch Site
Press Release
Guided Interpretive Programs

POTENTIAL PARTNERS
Westfir Community
Westfir Parks and Recreation Dept.
ODFW
ODF
Audubon
NABA
Native Plant Society
Sand Mountain Society
Oakridge Schools
University of Oregon (Peg Boulay/ELP, LA Dept)
Oregon State University
PNW Research Station
Tribes (particularly Grande Ronde)
Disciples of Dirt
GOATS/IMBA
Lane County Sheriff’s Crew

Once these project elements were identified, we proceeded with several of the action items including enlisting a University of Oregon Landscape Architecture student, Kristina Koenig, to develop a conceptual site plan.  She has completed her work which can be obtained from Dick Davis or Cheron Ferland on the Middle Fork Ranger District.  Her conceptual plan included a series of designs for an alternate bat structure that is more vandal-proof and structurally simple to maintain.  The design of the alternate structure took into account the ecological needs of the bats, efforts that have been conducted by others, as well as consultation with Bat Conservation International (BCI) .  Based on Kristina’s conceptual plans, BCI recommendations, and discussions with other bat experts, Dick Davis finalized an alternate structure design (Figure 7 and 8).

The alternate structure is roughly 6’ x 9’ x 12’ tall; constructed of rough concrete, dark gray blocks in order to maximize solar uptake and provide roosting surfaces.  Some of the structure will be below ground and there will be several entry/exit slots for bats as well as a steel door for human access for monitoring and maintenance.  The interior space will include roosting joists and/or baffles and compartmentalized spaces in order to provide year-round roosting.  We will attempt to mimic the temperature conditions present within the Hemlock Houses.  We now have almost three years of temperature data from data-loggers.

Since the 2009 efforts to secure the houses, the site has withstood minimal vandalism.  However evidence of ongoing efforts challenging prevention of unauthorized human access to the interior of the houses has been noted.  Using ropes, individuals have gained access through barred second floor windows and conducted additional vandalism that has likely disturbed resident bats.  Measures to prevent that from happening in the future have been taken by installing additional bars on second floor windows to reduce grill spacing and prevent human entry.  Additional actions that have been taken based on project elements contributing to a site condition that will favor security and use by C. townsendii include:  chimney liner removal, gutter repair, roof de-mossing, steel entry door installation, fabrication and installation of steel grills over plywood covering lower floor windows, spot painting, landscape treatments to manage on-site vegetation 
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Figure 7.  Drawing of potential alternate bat structure
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Figure 8.  Cut-away drawing of potential alternate bat structure

in a condition that reduces potential for damage to structures and minimizes fire hazard, gate installation to manage vehicle access.

Features adjacent to the site include a trailhead for the Alpine Trail located approximately 0.25 mile west of the houses on the 5821 road.  This trail is used by hikers, mountain bikers, and occasionally motorcyclists and is one of the most popular mountain biking trails in the area.  There is also an abandoned railroad tunnel about 0.5 mile northwest of the site.  This tunnel has been evaluated and found to have moderate potential for bat use; however formal surveys have not been conducted to determine the extent of current use.

The Hemlock House site is located on the north side of the railroad tracks just outside the community of Hemlock, a sub-community of Westfir, Oregon.  The houses are visible from road 5821 (North Shore Road) which goes from Westfir to Lowell paralleling the north shore of Lookout Point Reservoir.  This road sustains light travel most of the time, but is also the alternate route between Lowell and Westfir when nearby heavily-travelled Hwy. 58 is blocked.

Under the Willamette National Forest Land and Resource Management Plan Land (USDA 1990), the Hemlock Houses Site falls within management area allocation “Scenic-Retention Foreground” (MA-11f).


MANAGEMENT NEEDS

Desired Site Conditions

The desired condition at the Hemlock Houses Site is a productive year-round, vandal-resistant habitat for C. townsendii that is also a safe and informational space for occasional visitors.  Drawing visitors to the site will not be a focus, but informing the public of the importance of the site will be facilitated through signage.  Due to the vandalism issues at the site, interpretive signage will likely be installed at the Westfir recreation portal and/or the Middle Fork office lobby, rather than on-site.  The grounds of the site will be maintained so that the site looks cared for and not abandoned.  The grass will be mowed annually and invasive plants will be controlled.  Native vegetation will be favored, especially when it has the potential to attract insect species that could serve as prey for local bats.

Installation of an alternate structure will be somewhat experimental since this approach has never been taken for C.townsendii.  However, if successful, it would provide a low-maintenance, more vandal-resistant habitat for the bats.  If C.townsendii do not relocate to the alternate structure, the existing houses will be maintained as long as feasible.  It is likely that even if C.townsendii do not use the alternate structure, that other bat species will.

These desired site conditions are not compatible with the current Forest Plan land allocation -- Scenic-Retention Foreground (MA-11f) -- Desired Future Conditions:

“The Forest’s visually sensitive travel corridors will be managed to maintain a natural or near natural setting.  Activities will be conducted in such a way that they are completely subordinate to the character of the natural landscape and not evident to the casual Forest visitor.  Unusual landscape features with distinctive variety in form, line, color and texture will be retained and perpetuated.  Important individual landscape elements will be retained to meet forest user expectations.  These elements include:  large trees, distinctive bark, spring and fall color, shrubs and ground cover, and a variety of tree species having age class diversity……” (USDA 1990).

The Hemlock Houses Site would be more appropriately defined as a “Special Interest Area” (MA-5a) with the Desired Future Conditions of:

“Special Interest Areas will continue to provide a variety of examples of outstanding or unique physical, cultural or biological features occurring on the Forest.  Plant and animal communities inhabiting these unique or special areas will flourish in a mostly undisturbed environment.  No programmed timber harvest will occur.  Facility development will be initiated in selected areas to accommodate the use, study and enjoyment of important historic and natural aspects of our national heritage.  Sites chosen for development and substantial improvements will be directed toward activities of viewing and interpreting the special features of the area.  Development activities may include roads, trails, trailheads, sanitation facilities, interpretive signage, or others as appropriate.  Barrier-free access will be accommodated where demand and area compatibility make this an option.  In areas where the primary emphasis is recreation, management activities will be directed toward resource protection.  Access to areas will be provided by trails or roads.  Within the boundaries of the area, access by trails will be preferred but roads may be used where compatible with resource objectives.  Use of these lands will be restricted to the extent necessary to protect or enhance the unusual features.  Each area will have an approved Implementation Guide which will provide direction for specific protection requirements, acceptable development and enhancement, and other uses or activities which are appropriate for the area.´ (USDA 1990).
Site management pre- and post- occupancy has been conducted essentially under MA-13b (Administrative Use Area) Standards and Guidelines.  However long-term site management that emphasizes habitat serving the needs of C. townsendii would best fit under Standards and Guidelines associated with MA-5a under a condition described above.
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Table 2.  Potential threats and subsequent actions related to Townsend’s Big-eared Bats at the Hemlock Houses, Willamette N.F.
	THREAT
	ACTION NEEDED
	TIMELINE FOR ACTION, BUDGET 
	ACTIVITY LOCATION
	HOW TO ACCOMPLISH
	DESIRED SITE CONDITION
	DATE COMPLETE

	Loss of Townsend’s Big-eared Bats due to destruction of habitat, disturbance and/or WNS disease
	Quarterly bat monitoring of houses (and alternate structures once constructed)
	Quarterly: $500/year 

	Hemlock Houses and Alternate Structure (once constructed)
	Conduct visual survey of building (and alternate structure) every 3 months, including the maternity period.
	Stable or increasing population
	On-going

	
	Survey adjacent habitat such as railroad bridge and covered bridge for winter hibernacula
	Winter 2012/2013
	Railroad Bridge; Hemlock Covered Bridge
	Conduct visual search of structures to determine if they are being used as hibernacula for Townsend’s big-eared bats
	Nearby stable hibernacula habitat
	March 2013

	Structural Decay
	Preventative maintenance to structures
	Annual: $1,000/year

	Hemlock Houses 
	Limit water intrusion to buildings, i.e. maintain roof, gutters, and adequate paint to prevent rot
	Sound structures
	On-going

	Loss of Habitat due to Structural Decay/Vandalism
	Alternate Bat Structure
	2012 – 
$10k-$20k (Heritage Survey)
2013- $8,500 (Alternate Structure)
	Hemlock House Site
	Complete Heritage Surveys and construct alternate structure on-site  that is “vandal- and fire- proof” and functions as maternity, roost and hibernaculum 
	Vandal-proof, low-maintenance bat habitat
	October 2013

	Genetic isolation of Townsend’s Big-eared Bats
	Genetic Monitoring of Townsend’s using the site
	2015 - $2,500

	Hemlock House Bats
	PSU or OSU Cooperative Agreement to sample and analyze genetic viability of bats.
	N/A
	October 2015

	Conflicting Forest Plan Standards and Guidelines
	Forest Plan Amendment changing MA-11f to MA-5a
	2012 – $3,500
	Hemlock Houses Site
	NEPA process
	MA-5a DFCs and S&Gs
	October 2012

	Lack of Awareness of the Significance of the Buildings as Bat Habitat
	Interpretation/Public Awareness
	2012-2021 -- $5,000 (BCI)
$2,500 NFWF
	Westfir Portal/Middle Fork Lobby, etc.
	Explore Media opportunities listed earlier
	Public Awareness of the Project
	October 2021




ADAPTIVE MANAGEMENT

Table 3.  Adaptive management actions related to Townsend’s Big-eared Bats at the Hemlock Houses, Willamette N.F.

	DATE
	PERSONNEL
	MANAGEMENT ACTION OR SITE REVISIT
	RESULTS OR OBSERVATION
	ADDITIONAL COMMENTS

	2011-2021
	Forest Service
	Determine on a quarterly basis if COTO population is stable and/or increasing (and hopefully WNS-free) and if additional habitat improvements could be implemented.
	
	

	2015
	PSU/OSU
	Assess genetic viability of population and potential concerns.
	
	

	2011-2021
	Forest Service
	Annually assess Hemlock Houses condition for structural soundness and for progress in reduction of vandalism in order to determine the long-term viability of the structures as bat habitat.
	
	

	2021
	Forest Service
	Assess effectiveness of alternate structure and if modifications/enhancements are necessary.
	
	

	2021
	Forest Service
	Assess whether the public awareness efforts have been effective
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Townsend’s Big-eared Bat (Corynorhinus townsendii)
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