
Management Plan

for 2008 EPA Performance Track Renewal ApplicationPRIVATE 

for the

Western Gray Squirrel (Sciurus griseus griseus)
Fort Lewis, Washington

Prepared by

Fort Lewis 

Public Works 

Environmental and Natural Resources Division

May 2008

Table of Contents

Page

Table of Contents
 2

Acronyms/Abbreviations
 2

Executive Summary
 3

1.0   Introduction
6

2.0   Species Information
6

                Description
6

                Distribution
6

                Habitat/Ecosystem
7

 Diet
7

                Reasons for Current Status
8

                Conservation Measures
8

3.0   Conservation Goals
8

4.0   Management Prescriptions and Actions
8

        4.1   Protection measures for western gray squirrel populations
8

        4.2   Protection and maintenance for western gray squirrel habitat
9

5.0   Monitoring
10

        5.1   Survey and monitor western gray squirrel populations
10

        5.2   Survey and monitor western gray squirrel habitat
11

6.0   Time, costs, and personnel
11

7.0   Checklist…………………………………………………………………
11
8.0   References
12

Acronyms/Abbreviations

AFB

Air Force Base


CCA

Candidate Conservation Agreement



DPTMS
Director of Plans, Training, Mobilization and Support


GIS

Geographic Information System


USFWS
United States Fish and Wildlife Service


WAC

Washington Administrative Code


WDFW
Washington Department of Fish and Wildlife


EXECUTIVE SUMMARY

Background

Restoring habitat is one of the most important ways to maintain viable self-sustaining fish and wildlife populations. Habitat provides food, water, shelter, and space for organisms to grow and survive. Restored habitat contributes to maintaining overall ecological function including improved water and air quality.   

The Performance Track Habitat Challenge Goal focuses on both quality and quantity of wildlife habitat. A Performance Track member that wishes to set a Habitat Challenge Goal must commit to restore or enhance at least 10 acres of land over a three-year period. In addition to addressing these areas, a habitat improvement plan must be developed and receive written third-party assessment and on-site review by a qualified person, such as a wildlife biologist or organization.

Fort Lewis is committing to increase suitable habitat for the Western Gray Squirrel by 61 acres (from a 2007 baseline of 409 acres) for the Performance Track period 2008-2010.  The following management plan fulfills the Performance Track requirement and focuses on the protection and enhancement of existing populations of western gray squirrels and their habitat on Fort Lewis.  Failure to implement this plan could result in reduced populations of western gray squirrel.

Current Species Status
The western gray squirrel is not currently federally listed as an endangered or threatened species; however it was federally listed by the U.S. Fish and Wildlife Service (USFWS) as a United States species of concern in 2004.  In Washington State, the western gray squirrel was listed as a threatened species in 1993 by the Washington Department of Fish and Wildlife (WDFW).  Neither the state nor federal status of this species legally requires Fort Lewis to conduct any special conservation measures to increase or maintain populations on the installation.   

The primary habitat of the western gray squirrel in Washington is oak-conifer woodlands, particularly those containing large ponderosa pines; these are considered priority habitats by the WDFW.  Fort Lewis contains the largest and most contiguous oak stands in western Washington, as well as the last remaining ponderosa pine stands.  

Currently, western gray squirrel distribution in Washington is limited to three distinct and isolated populations: Puget Sound trough (primarily Fort Lewis), north-central Washington (Chelan and Okanogan Counties), and south-central Washington (Klickitat and Yakima Counties). 

There is no population estimate for the Puget Trough population and current population density is poorly understood.  Past records and observations, compared to recent monitoring efforts and surveys, show that the population has declined dramatically on Fort Lewis during the last decade.  

Western gray squirrel sighting records have been maintained on Fort Lewis since the early 1960s.  Fort Lewis was surveyed mostly on foot from 1992 to 1993 by Ryan and Carey (1995b); they estimated that at least 81 individual squirrels were observed,.  In 1998 and 1999, Bayrakci et al. (2001) surveyed Fort Lewis and observed five western gray squirrels in over 4,000 hours of survey effort using a wide variety of methods.  Although population levels of western gray squirrels have not been determined on the installation, there has been an obvious decline in numbers during the past 20 plus years based on significantly reduced sightings during this time period.  

Currently, hair-snag monitoring tubes are being used to determine western gray squirrel distribution on Fort Lewis, but the monitoring does not present population density information.  The overall distribution of sightings has changed little in recent years, but the number of sightings has declined.  Data suggest there are small groups of animals that are becoming increasingly isolated (Linders per. com 2007).  

Habitat Requirements and Limiting Factors
Mixed oak-conifer woodlands are the primary habitat used by western gray squirrels on Fort Lewis.  Ponderosa pine, Douglas-fir, Oregon white oak and various riparian hardwoods provide important habitat and food for western gray squirrels.  Western gray squirrels use permanent and ephemeral open water sources such as lakes, marshes, rivers, streams, and puddles (Ryan and Carey 1995a).  The quality of habitat is influenced by the number of mast-bearing tree species in and near the nest tree sites and the age and size of trees (Cross 1969, Gilman 1986).  The oak-conifer habitat on Fort Lewis is highly fragmented, creating long dispersal distances, which reduces the connectivity of western gray squirrel populations.  Key habitat factors, in order of their importance, include 1) large-seeded mast-producing trees such as oaks and pines, 2) large specimens of these trees, which produce large amounts of seed, 3) canopy connectivity, which promotes the growth of hypogeous fungi, as well as providing nest sites and escape cover, 4) an open understory to reduce the risk of predation and encourage fungal production, and 5) water resources improve seed and fungal production.  

Western gray squirrel population decline can be attributed primarily to habitat loss, habitat alteration, disease, competition with non-native species and increased mortality related to vehicle traffic (Ryan and Carey 1995).  Habitat loss and alteration limits western gray squirrel populations by reducing carrying capacity and site accessibility.  For example Douglas-fir invasion results in over-topping, which reduces seed production and viability of oaks and pines, degrading habitat quality.  Douglas-fir trees do produce seed and fungi, but need to be managed to ensure they do not degrade oak and pine habitat.  Wildfire, fire suppression, and human development also have reduced and degraded habitat.

Management Objectives
Management objectives focus on the protection and enhancement of existing populations of western gray squirrels and their habitat on Fort Lewis.  The purpose of this management plan is to prescribe measures for the protection and recovery of this species, insure continued training and other important military land uses, and maintain and restore suitable habitat in a manner that supports the continued survival of this species on Fort Lewis.  

Conservation Goals
The primary conservation goals for western gray squirrels on Fort Lewis are:  (1) protect, stabilize, and recover western gray squirrel populations to sustainable levels; (2) protect and maintain occupied and potential western gray squirrel priority habitat; and (3) continue to monitor and survey to locate new population centers.  

Actions Needed
1.  Implement measures to protect populations of western gray squirrels and potential habitat as identified in Section 4.0 of this plan.

2.  Monitor existing western gray squirrel populations.

3.  Identify and document on Geographic Information System (GIS), suitable habitat and areas that have received habitat enhancement.

4.  Monitor and treat Scotch broom and other invasive species that have the potential to adversely affect western gray squirrel habitat.

5.  Implement invasive species control program targeting non-native squirrels.

6.  Provide a mechanism for tree canopy movements across sections of roads that have received more than one road kill per year or located in a migratory corridor connecting two high quality habitats.

7.  Implement necessary measures (e.g. timber sale reviews, road closures, Seibert staking/fencing a boundary, or placement of signs) to reduce or eliminate adverse impacts to western gray squirrel habitat.

8.  Actively manage the oak understory through mowing, prescribed burning, and herbicide application.  

9.  Identify and treat Douglas fir trees that are overtopping oak trees and causing regression in the overall condition of oak stands. 

1.0
INTRODUCTION
The purpose of this management plan is to: (1) present information about the western gray squirrel (Sciurus griseus griseus), a federal species of concern and Washington State threatened species; (2) discuss potential threats to this species on Fort Lewis; (3) develop comprehensive conservation goals for this species; and (4) outline a management strategy and the actions needed to reach these conservation goals.  The management goals and strategies outlined in this plan are consistent with the Washington Department of Fish and Wildlife (WDFW) western gray squirrel recovery plan (Linders and Stinson 2007).

This plan provides background information on the western gray squirrel and management strategies that will be used to recover the species on Fort Lewis.  If populations continue to decline, it is likely that the western gray squirrel would become extirpated from Fort Lewis.  The primary reasons for the current status of the western gray squirrel are: (1) a reduction in the size of the occupied range of this species; (2) the degree to which its habitat has been altered; and (3) the vulnerability of the species to changes in its environment.  

This plan was developed utilizing recommendations from the Washington State Recovery Plan for the Western Gray Squirrel (2007), consultations with the USFWS and WDFW, and inventories conducted on Fort Lewis. In addition, input was supplied by the Director of Plans, Training, Mobilization and Support (DPTMS) to insure that conflicts between training activities and squirrel management strategies are minimized. 

2.0
SPECIES INFORMATION
Description
The western gray squirrel is a member of the family Sciuridae, within the order Rodentia. The subspecies that inhabits Washington is Sciurus griseus griseus.  Two introduced members of the genus Sciurus in Washington are: the eastern gray squirrel (Sciurus carolinensis) and the fox squirrel (Sciurus niger) (WDFW 1993).  Other native squirrels that co-occur with western gray squirrels in western Washington include the Douglas squirrel (Tamiasciurus douglasii) and the northern flying squirrel (Glaucomys sabrinus).  

Distribution
Historical:  Historically, western gray squirrels probably ranged from Puget Sound, south to the Columbia River, east along the Columbia River Gorge, and north along the eastern slopes of the Cascades to Lake Chelan in Washington.  

Current:  Currently, only three geographically isolated western gray squirrel populations remain in Washington: one in Pierce County (Fort Lewis and McChord Air Force Base); one in Klickitat and Yakima Counties; and one in Chelan and Okanogan Counties (Bayrakci 1999; Linders 2000; WDFW 1993).  

Fort Lewis:  The surviving Puget Trough population, which is at a high risk of extirpation (Bayrakci et al. 2001), is now centered on Fort Lewis in southern Pierce county where the largest area of oak and ponderosa pine remains (Bayrakci et al. 2001; Ryan and Carey 1995).  Recent monitoring surveys have found squirrels to occur in small pockets across Fort Lewis.  Pockets are located in mixed conifer and oak or pine woodlands that are adjacent to water sources.  Fort Lewis personnel have been documenting western gray squirrel sightings since the late 1960s.  This species was so abundant in the Fort Lewis area in the mid-1900s that tree damage was attributed to the large population size (WDFW 1993).  The close association of western gray squirrels and Oregon white oak woodlands and ponderosa pine in western Washington, along with the lack of human disturbance of their habitat, suggest that Fort Lewis has long been occupied by squirrels.

Habitat/Ecosystem
Western gray squirrels are associated with Oregon white oak and conifer woodlands (primarily Ponderosa pine, Pinus ponderosa) in most of their range in Washington (Ryan and Carey 1995a, Linders 2000).  On Fort Lewis, most oak trees occur in ecotones between Douglas-fir forest and prairie.  Observations from hair-snag tube monitoring has indicated that high-occupancy habitat includes a mix of ponderosa pine, Douglas-fir (Pseudotsuga menziesii), Oregon white oak, and other hardwood species such as big leaf maple (Acer macrophyllum) and Oregon ash (Fraxinus latifolia) and usually close to open water sources.  Stand size is important in terms of: 1) providing adequate supply of food and nest sites for year-round occupancy, 2) allowing for occupancy of more than one squirrel (the larger the stand, the more squirrels, the greater the chance of persistence, and the greater probability the stand will be found by dispersing squirrels), and 3) opportunity for diversity in food resources (Ryan and Carey 1995).

Understory vegetation used by squirrels on Fort Lewis are patchy native food-bearing shrubs and small trees.  Western gray squirrels are not likely to use stands with dense understory vegetation. Studies conducted on Fort Lewis and elsewhere have shown that a relatively open understory is an important characteristic of western gray squirrel habitat.  Squirrels avoid dense understories to reduce risk of predation; dense understory vegetation may also disrupt fruiting in the fungal layer (Linders 2000).  Predators of western gray squirrels include: coyotes, bobcats, owls, cougars, weasels and raptors. Western gray squirrels use multiple stick nests and tree cavities for nesting and as maternal dens.  Nests have been located in Oregon white oak, ponderosa pine and Douglas-fir trees. For most squirrel species, home range size is negatively correlated with food supply in that large home ranges occur in areas with poor habitat quality (Linders and Stinson 2007).   

Diet

Western gray squirrels are somewhat opportunistic in their feeding habits, and diet varies with season, locality and availability.  Throughout their range they feed primarily on conifer seeds and acorns, with hypogeous fungi (truffles and false truffles) accounting for more than 50 percent of the diet by volume. Western gray squirrels are known to eat berries, seeds, green vegetation bark, sap, and insects, although these are consumed seasonally and in smaller quantities (Linders 2000).

Reasons for Current Status
The three most significant reasons for the current status of the western gray squirrel include: (1) reduction in the Washington range of the species; (2) habitat loss and degradation due to human-related activities; and (3) the species’ vulnerability to both natural and human-related changes in the environment.  

Conservation Measures: 

Fort Lewis, along with the USFWS and several state and local government agencies are working on developing a Candidate Conservation Agreement (CCA).  The CCA will address conservation needs for the western gray squirrel along with other federal and state candidate species by reducing and mitigating potential threats to these species.  Measures implemented will be from a regional perspective and involve all land owners participating in the CCA. Development and implementation of this Fort Lewis management plan will help sustain the existing population on Fort Lewis and maintain habitat integrity.  This plan will be reviewed annually and updated as needed. A major revision of the plan will be accomplished in 2011 if updates or additional management strategies are warranted.

3.0
CONSERVATION GOALS
The primary conservation goals for the western gray squirrel on Fort Lewis include: (1) protect, stabilize, and recover the western gray squirrel to a sustainable population level (2) protect and maintain occupied and potential habitat in a suitable condition; and (3) continue surveys to find new population centers.

4.0 PROTECTIVE MEASURES AND MANAGEMENT PRESCRIPTIONS

The measures proposed in this section are considered necessary to meet the conservation goals as stated in 3.0 above. 

4.1
Protection measures for western gray squirrel populations
There are four known core western gray squirrel population centers.  These populations should be protected and enhanced by reducing or eliminating factors that may negatively impact survival through the following implementation measures:

· Monitor existing western gray squirrel populations.

· Control non-native invasive species.  Non-native squirrels competing for nesting and food resources within western gray squirrel habitat should be controlled.

· Suitable habitat should be identified for potential relocation efforts from outside populations to augment existing squirrel populations on Fort Lewis.

· Where possible, limit impacts of human disturbance during critical breeding periods which may result in direct or indirect mortality from noisy activities, unleashed pets, recreational development, and disruption to understory habitats.

4.2
Protection and maintenance of western gray squirrel habitat

Protection

The mixed oak/conifer habitat of the Western gray squirrel is widely distributed on Fort Lewis.  Ponderosa pine stands are also used by western gray squirrel on Fort Lewis.  Western gray squirrel populations should be enhanced by implementing measures to avoid or minimize detrimental changes in the oak/conifer woodland habitat structure on Fort Lewis. Oak stands are currently protected under the Oak Management Plan and are considered a priority habitat by the WDFW.  Protection should be implemented through the following measures:  

· All proposed projects within occupied or potential western gray squirrel habitat will be assessed for adverse impacts.  Comments and recommendations should be provided to avoid or minimize impacts.

· Forest management activities within the area of influence for oak/conifer woodlands containing western gray squirrel populations should be coordinated with the Fort Lewis Fish and Wildlife Program to address appropriate scale, distribution and timing issues.  Occupied or potential habitat should be surveyed for nests prior to timber sales and marked accordingly.

· Occupied or potential habitat should be managed for encroachment and fuel loads that could trigger a stand replacement fire. 

Maintenance

Management actions should be directed towards reducing or eliminating conditions detrimental to existing populations and which could potentially preclude the establishment of new populations.  This should be accomplished primarily through maintaining and enhancing connectivity between oak-conifer stands and reversing or eliminating factors that lead to habitat degradation in surrounding stands.  Management actions should be initiated according to a prioritization schedule based on distance to known populations of western gray squirrel or potential habitat.  Sites closest to known populations should receive a higher priority for habitat maintenance projects. 

The following management prescriptions are specific to habitat occupied by western gray squirrels on Fort Lewis:

· Retain all Oregon white oak and ponderosa pine whenever possible, unless high densities of these species reduce seed production and viability.

· Native mast producing trees and shrubs should be planted as food resources for western gray squirrel throughout occupied and potential habitat.

· Identify habitat that is being degraded by encroaching trees, shrubs or non-native invasive species and target these for management actions to reduce threats (competition, increased cover for predators, and reduced access to fungi).  Areas that have invasive or noxious weeds should be treated accordingly (e.g., chemical control, manual/mechanical control, or delayed treatment).  

· Invading Douglas-firs over-topping oak and ponderosa pine woodlands should be removed or developed into snags for other wildlife uses.

· Timber sales should be surveyed for potential opportunities to improve western gray squirrel habitat.  Aspects of canopy structure, potential for nest trees, food resources and understory vegetation structure should be assessed in conjunction with recommendations made from the Fort Lewis Forestry Branch.

· Oak/conifer woodlands should be protected from impacts of road use in close proximity to known occurrences. Measures may include the use of Seibert stakes or signs.

· Prescribed burning should be used to control invasive shrubs and plants to enhance the quality of western gray squirrel habitat.  Fall burns should be pursued whenever possible to reduce effects during the reproductive season.
· Implement and evaluate the ongoing efficacy of the Fort Lewis western gray squirrel management plan. 
· Efforts to coordinate management and protection of western gray squirrels and associated habitat between Fort Lewis and McChord AFB should be pursued.
· Permanent photo points should be established at known locations to document site conditions including changes in vegetation and human induced disturbances in the vicinity of western gray squirrel occurrences.

· Maintenance of occupied habitat should be monitored through site inspections. Site monitoring could include annual visits to known western gray squirrel locations to document and survey for presence of invasive species such as Scotch broom and other understory vegetation.

5.0 
MONITORING
Existing western gray squirrel populations should be monitored for trends.  Successful monitoring should determine appropriate management actions to prescribe to each area.  The progress toward meeting the conservation goals would be measured through the monitoring program identified below.  The monitoring program should include: (1) monitoring distribution and abundance to evaluate responses to habitat management actions; (2) survey for non-native competitors [e.g., eastern gray squirrels]; (3) survey for invasive plant species and (4) habitat condition monitoring.  

5.1
Survey and monitor western gray squirrel populations

PRIVATE 
Distribution and home range trend monitoringtc  \l 5 "trend monitoring"
Occupied western gray squirrel sites should be monitored to establish presence as well as population density and trends (Linders and Stinson 2007).  Distribution and population trend monitoring should be standardized for all sites throughout the entire range of the species.  

Hair snag tube surveys

Western gray squirrel presence is currently being detected through hair snag monitoring tubes.  Tubes are systematically placed in areas of occupied or potential habitat, potential sighting locations, and in areas surrounding core population centers to determine distribution.  Hairs are collected from the tubes and identified to species based on banding patterns using a microscope.  

5.2
Survey and monitor western gray squirrel habitat

Occupied and potential habitat areas should be surveyed and monitored annually for needed improvements to understory vegetation density, canopy structure, and species composition.  Permanent photo points should be established to monitor long-term changes to the habitat.

6.0 
TIME, COSTS, AND PERSONNEL

Estimates of time, annual costs, and manpower requirements to implement this plan are shown in the following table. 

	Task
	Time Necessary 

to Complete
	Personnel (staff

 biologists)
	Estimated Cost

 Per Year

	Survey and Monitoring
	
	
	

	Annual survey for species and nest sightings
	8 days
	1 Staff
	N/A

	Annual survey for species distribution (tube monitoring) 
	7 days
	1 Staff
	N/A

	Annual survey for new potential habitat
	3 days
	1 Staff
	N/A

	Habitat Management
	
	
	

	Planting and maintenance of food island plots
	10 days
	2 Contractors
	$10,000

	Map and collect data on all enhancement areas
	2 days
	1 Contractor
	$500

	Invasive species treatment
	10 days
	2 Contractors
	$30,000

	Identify and protect nests within timber sales
	9 days
	1 Staff
	N/A

	Control non-native squirrels
	20 days
	2 Contractors
	$20,000


7.0 
 CHECKLIST

	Management Activity* 
	2008
	2009
	2010

	Ph 1: Control non-native shrubs/Douglas Fir
	X
	X
	X

	Ph 2: Plant food sources
	
	
	X

	Ph 3: Continue control of non-natives/monitor
	
	X
	X

	Ph 4: Monitor for WGS
	X
	X
	X


*Phase 1: Eliminate non-native shrub species, especially Scotch Broom, and reduce Douglas Fir component adversely affecting oak trees by overshadowing. Overshadowing oak trees causes poor growth, reduced acorn production (a primary food source), and ultimately results in the death of the tree.

*Phase 2: Increase food sources by planting specific native species, such as hazelnut, indian plum, ponderosa pine.

*Phase 3: Continue to control non-native species, monitor plantings, replant as necessary.

*Phase 4: Monitor treated areas for presence of Western Gray Squirrel. If not present, explore possibility of reintroduction.   
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