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Dedication

This Strategy is dedicated to the memory of Jon Winter, for his many years of work on and
devotion to the study and conservation of Great Gray Owls.

Photo: Chevron Corporation. October 2, 1986, Yosemite National Park.
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EXECUTIVE SUMMARY

The Great Gray OwIStrix nebuloa) is one of the largest owls in the world and has a Holarctic

di stribution. Great Gray OwlMountaiessonstitutega i n Cal i
putativesubspecieéS. n.yosemitensjsthat is isolated from the rest of the North American
populationand likely comprises fewer than 100 breeding pdingybreed most commonly near

montane meadows in milevation conifer forests with dense canopy cover. In recent,years

multiple nests have also been found at lower elevations in mixed harcwoaddr forests,

sometimes miles from the nearest montane meadow. Including suchthne@ts, e at Gr ay Owl
overall elevation range for nesting in the Sierra Nevada is appr@tnréi32400 m above sea

level.

The Great Gray Owl was listed under the Californiddmgered Species AGCESA)in 1980

and isdesignateds a sensitive species in Region 5 of the USDA Forest Sefvieeextremely
small size of Californiads Great Gray Owl pop
status. ThigConservation Sategycollates scientific knowledgebout the Great Gray Owl and
providesconservation recommendations that we believe offer the best chance of preventing
extirpation ofthe speciesn California andncreasng the size of theopulation ultimately
towardthe goal of a sustainable population sinéormation used to develop this Strategy was
compiled from published literature pertaining to studies both iroatgideCalifornia, ancbne
onone interviews witt23 expertsand land managers in California whave studied Great Gray
Owls, surveyed extensively for them, or manage Great Gray Owl habitat on theirTargds.a
strategic documernmtendedor useby state and federldnd managers, private land owners,
nontgovernmental organizationsnd the sentific community It is not a regulatory document,
butratherprovides managemeatiggestionsand therationale for these suggestionsand
managers tprotectthe Great Gray Owl

We recommen&8 specific actionghat will helpprotectCa | i f Great Gray@®wisWe have
placedthese recommendationgar the front of this document to highlight their importamdeh
supporting rationale further developed in the .tékie actions address the following topics:

Designatng and manaigpg Great Gray OwlCore Management Area
Managingand restoringneadows and o#én foraging labitat
Managing and recruiting nesting habitat

Protecing Great Gray Owls duringabitataltering activities
Conducting arveys and reportingncidental sightings
Preventingvehiclestrikes

Reducingthe impact of esidential and agricultat development
Monitoring and research needs

= =4 -8 -8 _9_9_°_2

We hope this Strategy will stimulate and enhance efforts to consenpossillyincrease
Californiads Great Gr ay Owllcongewgiianlsuggestionaor Re ad e
ideas for refining and improving the recommendations in this Strategy are invited to contact the
authorsand CDFW
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SUMMARY OF CONSERVATIONACTIONS

Here we provide definitions and summarizeemme nded acti ons for conse
Great Gray Owl population. Recommended habitat manageangons are grouped into two

nested tiers, as indicated in Figure 1, witroramendations for the outer tigiso intendd to

apply to the tienested uthin it. The page numbers of the section of this Conservation Strategy
addressing each recommendation in greater detail are provided in parentheses.

CORE
MANAGEMENT
AREA

SUITABLE GREAT GRAY
OWL BREEDING HABITAT

Figurel. Nested iers of managemertorresponding tahe recommended conservation actions.
Recommendations made for the outer tier should also apply to the tier nested within it.



The Institute for Bird Populations A Conservation Strateqy for Great Gray Owls in California

Definitions

Core Management Areareas on any public or private lands where nessimgdicatedand
associate@dreas that are important during the breeding seasdaraging and roostingn
Forest Service land§ore Management Are8CMAS) are synonymous witRrotected Activity
Centers (PAG), where species abncern receive protection from lit@b-altering activities
during specified periods that include the breeding se&¥emsuggesthe proposed guidelines
for CMAs for consideration as revisions to existing Forest Semargagement directidior

PAC delineation and management, and for adagiy other public and private land managers.

Suitable Great Gray Ovidreedinchabitat:Suitable Great Gray Owl breeding habitat in
California includes both meadows and forest stands in buffer distances around oandpied
unoccupied meadows (Tablgif the following regions:

1. Abovean elevation 0650 m(2,130 ft)in El Dorado, Calavera3uolumne,

Mariposa, and Maderaanties.
2. Abovean elevation 0900 m(2,950 ft)in Fresno and Tulareoanties.
In addition, suitable habitat includes areapioximityto historicor recendetections irModoc,
Shasta, Lassen, Plumdghamayuba, Sierra, Nevada, Placer, Amador, and Alpine counties
that do not meet the criteria listed above. Suitable habitat may also be redefined as more
information becomes available.

Tablel. Meadowbuffer size by regioand elevationElevation zones are adopted from Beck and Winter
(2000).

Region Low Elevation Middle Elevation High Elevation
Northern Sierra: 610910 m 9101520 m >1,520m
Placer County and northward (2,000-3,000 ft) (3,000-5,000 ft) (>5,000 ft)
Central Sierra: 7601,220 m 1,2201,830 m >1,830 m
Mariposa County to (2,500-4,000 ft) (4,000-6,000 ft) (>6,000 ft)

El Dorado County

Southern Sierra: 1,070-1,520 m 1,5202,130 m >2,130 m
Madera County and southwarc (3,500-5,000 ft) (5,000-7,000 ft) (>7,000 ft)
Recommended meadow 500 m 400 m 300 m

buffer for each elevation zone (1,640 ft) (1,300 ft) (980 ft)
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Recommended Conservation Actions

Delineation of Great Gray Owl Core ManagementasréCMAS)

1. Due to the difficulty of locating nests, Great Gray @MASs should be&lelineated
not only where nests are detected, but alsoforh er o6 act i Jocations cent er
where observations inchte the site is important during the breeding@easen if
no nest was found. In addition to nest detection, Great Gray Owl Core Management
Areas should be designated upord®:
a. Fledgling detection
b. Detecton of any Great Gray Owvduring thecorenesting seasoffpr-Jul;
Beck and Wter 2000)
c. Detection of an adult ale and female in close proximity to one another
during the prebreeding (FetMar) or postfledging (Aug-Sep) season

2. Delineate a CMAhat comprises at least 80 hectares (200 acres, an increase from the
current prescriptio of 50 acres on Forest Service lands) of forest, in addition to all
meadows within 500 m (1640 ft) of the nest tree or activity center (as defined in
Recommendatio#l), tobetter align with homeange size based on observational
studies (e.g., van Ripand van Wagtendonk 2006, Winter 1986MAs do not
necessarily have to be configuredaasircle aroundn activity centerbut rather can
be any shape that includes thest availabléorested areand adjacent meadows
where applicableBest available fast stands have (1) >65% canopy cover and (2)
some very large, >100 cm (40 in) dbh snags. Within the CMA, strive to include
habitat that meets the above conditions, or if not available, habitat that most closely
resembles the best available forest stands.

To delineate a CMA (see pagé$47 for exampleschematics):

a. Draw a 500m (1,640ft) radius circle around the activity center

b. Include in the CMA all meadows and grassy openings where Great Gray Owls
can forage that intersect the circle, including portiofiithose meadows or
openings that are >500 m from the activity center

c. Then draw 309 400, or 506m (900G, 1,300, or 1,6406ft) buffers (depending
on region; Table Jlaround all of the meadows that intersect the-®0€ircle
around the activity center

d. Sdect at least 80 ha (200 ac) of the best available forested habitat within the
meadow buffers to include in the CMA (the area of the meadows is in addition
to the 80 ha/200 ac of forest)

e. Include the activity center in the CMA
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3.

4.

If a CMA or a portion theredfias been rendered unsuitable for Great Gray Owl

nesting following natural disturband@MA boundaries can be modified to exclude

the unsuitable portion, which should then be replaced with other nearby habitat this is
more suitabléas defined in Recommeation #2 p. 43).

Consider retiring a CMA i{p. 43):

a. A natural disturbance alters the habitat so significantly that continued owl
nesting in the CMA is unlikely, one year of threisit surveys aftethe
disturbance yields no detectiand nearbyuitable habitat that could be used
for redrawing the CMA is not available.

b. No owls are detected in the CMA following one year of\8sit surveys at
sites where a single detection of a single owl triggé€lh designation.

Managing Meadows and Other Foraging Habitat

Meadows in Great Gray Owl Core Management Areas:

5.

WhereCMAs overlap a grazing allotmemnteriodicallyassess meadow ecological
condition and implement appropriate measures to remedy negatlii@us or

trends including: active hydrologic restoration, reducing grazing pressure, fencing,
allotment boundary revisions, resting, or retiring the allotment. Allotments with
multiple CMAs should receive priority for assessment and adjusted grazing
management(p. 51).

Mai ntain meadow vegetation at a O6ésward he
al. 2014) at midand highelevations. If it is not possible to use the sward plate
methodology, maintain herbaceous vegetatianstibble height of 30 cm (12 in;

Beck 1985, Greene 1995). Where meadowSMAs are grazed, refrain from grazing
between February ¥¥and August 18 (Beck 1985, Beck and Winter 2000) unless a
meadow assessmantlicates that sward height standards amgje conditions and

trend standards are being m@ata suggest the above guidelines would enhance
meadow habitat for voles at midnd highelevations, but at lower elevations, where
Great Gray Owls may depend more on gophers (Kevin Roberts, unpublahgd d
alternative herbaceous vegetation management options may be warranted if supported
by research(p. 51).

Consider the issue @bniferencroachment into meadows on a eage&ase basis

When removing encroaching conifers, strivedoeatingami x of Ohar d edge
total removal of encroaching conifers, yielding an abrupt transition between forest

and meadow)and s of td6 gdges , r emovVvi negpcroaahihngy dense
conifersthatthreaterpersistence aheadow herbaces coverp.52).
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8. Strive tocreateor maintain at lest one potential hunting perelpproxmately 16 m
(3-20 ft) in height(Winter 1986) per 30 m (100 ft) of meadow edg#nere existing
natural structures seem insufficient, perches cardmedoy dragging downed logs
with branchesnd large root wadsatact from the forest interior to the meadow edge
by retaining some perches whemoving encroaching conifersr by installing posts

(p-52).

9. Eliminate the use abdenticidesand avoid rodertrapping from February 15
through August 8 (approximately the end of the nesting season as defined in Beck
and Winter 2000p. 64).

10. Prohibit the use of offighway vehicles (OHV) from February %hrough August
5™ (approximately the end of the nesting season as defined in Beck and Winter 2000

p. 65).
Meadows in Suitable Great Gray Owl Habitat:

11. Striveto increase health and productyvdf vegetatiorat large (>10 ha/25 ac; Beck
and Winter 2000) meadowsuch as vidydrological restoration, replanting native
speciesevaluating and adjusting grazing strategies. Where natural hydrology has
been severely altered, striverastoe thewater table taaless disturbed statéor
highergraminoidproductivity and increased ecological resilience to climate change
and other stresso(p. 52).

12.Enlist land trusts and others to aid in the development e§péeific meadow
management plans, conservation easements and/or purchase of maaddines
forest stands that surround them. These efforts should be prioritized atihites
historical Great Gray Owl detections that are at risk of future development or land
conversionp. 53).

Managing Forest Habitats

Forests in Great Gray Owl Core Management Areas:

13.Refrainfrom vegetation treatments (e.g., timber harvest, thinning, prescribed fire) and
roadconstruction from February 8hrough August 8 (approxmately the end of
the nesting season as defined in Beck and Winter 2000), even after wildfire, unless
surveys indicate nenesting status during the same year (p. 57).

14. Manageto retain or recruit a minimum of four conifer snags or oaks with diameter at
breast height (dbh) >100 cm (40 in) per hectare in mature forest stands and encourage
recruitment of additional trees and snags to replace them as they fall or senesce. If
trees and snags this large are unavailable, strive to retain a minimum of foue that ar
>60 cm (24 in) per hectare (1.6 large snags/acre; Wu et al. 2015). If this is impossible

7
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across the CMA, strive for the suggested snag density in pockidtssdcanopy
cover (see Recommendation6#p. 56).

15. Retain or recruit dese canopy cover (>65%, one standard deviation below the
average canopy cover of 80% over nests; Wu et al. 2015) in multiple pockets around
the activity center, especially where suggested density of large snags is met (see
Recommendation #15; p. 56).

16. Thouwgh this should be considered on a ebg&ase basis, retaBomelow-hanging
limbs within 200 /650 ft(Bull and Henjum 1990) dbcations ofnesttrees and
fledgling detectionsince they can be used as climbing opportunities or cover from
predators bylédgling Great Gray Owls not yet capable of flight (Nero 1980, Bull and
Henjum 1990, Whitfield and Gaffney 1997. 57).

17.Retainoaks >60 cm/24 in dbh in timber harvests. Retain smaller oaks for recruitment

(p.57).

18.In reforestation units, avoid planting conifer seedlings within 6 m (20 feet) of the drip
line of mature living oaks, including the dominant stem of stump sprouting oaks, and
oak sapling stems greater than or equal to 2.5 cm (1 in) in diameter (Ferrell 2005; p.

57).

Forests in Suitable Great Gray Owl Habitat:

19.1n areas where Great Gray Owls have been detected, but reproduction has not been
confirmed, and in areas lacking in snags or in eaged stands, consider topping
suitable trees (especialilycensecedars) to create nest structures (Winter 1982; p.

57).

20.Great Gray Owls do not always nest near meadpwaicularly at lowemontane
conifer forests. Strive to maintain folarge(>100 cm/40 in dbh, or >60 cm/24 in dbh
if thatis not feasible) conifesnagor oaks per hectaia standswvhere Great Gray
Owls have been detected during the breeding or nesting season regardless of the
distance from the nearest meadowSp.

21.Manage patches of forest surroundiagge (>1tha?25 ac; Beck and Winter 20p0
meadows to provide the habitat features discussed above (canopy cover, nest
structures, and hunting perches) to the extent poggilia).

22.Consider enhancing recruitmenitoaks at elevationsefween 7061,200 m 2,300
3,930 fi) to a target basal area of-16 nf/ha (4465 ft/ac; Wu et al. 2015hrough
planting, bruskthinning, pruning stumysprouts, and fire managem€pt57).
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Surveys Protocols and Incidental Sightings

23.The sixvisit, two-yearsurveyprotocol (Beck and Winter 2000) should be carried out
in full prior to any CEQA/NEPA compliance projects that would resutiahbitat
alterationwithin suitableGreat Gray Owl habitgp. 75).

24.1n surveys forresearch and monitoring purposes that do not result in the appfoval
habitatalteringactivities managers may consideptimizing surveyeffort allocation
by abbreviating the protocol to three vigikeane et al. 2011). The visits should
includetwo broadcast survesyand one meadow search survey, or three broadcast
surveys in cases where foraging habitat is dispersed throughout the owl use area such
that there are not distinct meadow edges to se#elrecommend thatne of the
broadcast survesbe conductedduring the courtshipr incubatiorperiod, if snow
conditions permit access by surveyii& recommendie other broadcast surveg
conducted during the nestling or péistdging period and the meadow searbh
conductedetween August®iand Octber 1¥". If doing three broadcast surveys, the
last two should be conducted during the nestling orfedgling period(see Beck
and Winter 2000 for elevatiespecific datesp. 75).

25. Locationsof owls detected more than kB (9 mi) from a known breeding site could
indicate range expansion and should be followed up witkisiksurveys as soon as
possibe, and also in subsequent yearsr§).

26.Researchers should minimidesturtance of individuabwls by using théeast
intrusive methodseeded to achieve project goatsd by coordinating across
jurisdictions (p.75).

27.Agencies and land managers should share survey plans and results with one another
to reduce disirbance of owls and to achieve a better understanding of Great Gray
Owl distribution over a continuous landscape/(p.

28. Expandsurvey efforts in mixed oakonifer forests throughout the Sierra Nevamla
determine if recently discoveree@sts in the lowemontane zone near the transition
between oakand coniferdominated forests indicate broader occupancy of such areas
(Polasik et al. 2016; @0).

29.Reportall sightings and mortality events to 1) the appropitete management
jurisdiction (e.g. Forest Sace, National Park Service), a2 CNDDB (California
Natural Diversity Database;
https://www.dfg.ca.gov/biogeodata/cnddb/submijtidata_to_cnddb.asp. 77).
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30.

Land management agencies should track and report negative survey results (in
addition to positive survey results) to better understand the spatial and temporal
distribution of Great Gray Owl detections and +&tections (p75).

Reducing Vehicle Strikes

31.

32.

In Great Gray OwVehicle strikenotspotqi.e., the interface of owl meadows and
roadways where multipleehicle strike have occurrgdconsiderareduced (ideally

15 mph) speed limifat least during the breeding and fledgling period when owls are
most vulnerable) and implementing spdeddback signs and speed bumnipsareas
where visitor traffic is high, managers should be conservative about divulging Great
Gray Owl presence to mimize potentialisturbance, using methods such as-non
specific OWi I dI6lfe crossingdéd signs (p.

In areas where previowghicle striks have occurred and where yeannd

enforcement of a 15 mph speed limit may be too restrictive, camisighlementing a
seasonal speed limithen nestlings and fledglings are present and foraging activity is
elevated (p61).

33. Consider managemeattionsto discourage foraging along roadways specific to the

given habitat conditions, whergamples of management could inclyge6l):
a. Removinglow perches, such as fence and snow posts, along roadways that are
adjacent to meadows or other potential foraging aoFasaking them
unsuitable by installing spikes
b. Consider increasg the height of fences and posts along roadways to at least 5
m (16 ft), higher if possible

34.Avoid creation of new roads adjacentaiothroughmeadowsp. 61).

35. Consider removing or feouting roads away from meadows, particiyyaghosewith a

history of Great Gray Owl vehicle strikes @i).

Residential and Agricultural Development and Land Acquisition

36. Particularly in Tuolumne, Mariposa, Madera, Fresno, El Dmradiba, Calaveras,

and Amador ounties, where residentiahd agricultural development at the lower
bounds of Great Gray Owlevationrange could pose the greatest risks to the species,
encourage retention of habitat characteristics on private lands that are conducive to
Great Gray Owhesting and foraging/Vithin approximately 500 m (1640 ft) of
meadows or other grassy openinggyruitlargesnags and other trees with potential
nesting structureim dense patches of forggt 63).

10
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37.Encourage local land use agencies (counties and citiesditb ragidential,
commercial, and agricultural development in and adjacent to large meadows in
suitable Great Gray Owl habitat through zoning, general plans, and other land use
planning instruments ([&.3).

38.To prevenimportantbreeding andvintering habitat from being developgehlist
public agencies and local land trusts to prioritize acquisition of more land at the
montanefoothill transitionzore (roughly from 100500 mB2804920 ft),
especially in areas with recordéGreat Gray Owtetections. Encourage
conservation easements for small private land parcel in the-tomwetane zone of the
Sierra Nevada (roughly from 7400 m/23063280 ft) with large valley and black
oaks and meadow or savanna grasslands nearbg)(p.

39.Ut i |1 i ze t hprocesgCalifomia Rish anad Gam Code sections 2089.2
2089.26)o help protect private landownersrnrdegal ramifications when
landowners implement management plans developed for the purpose of improving or
maintaining meaow and forestonditions for Great Gray Owls (63).

40.Develop outreach materials for grazing lands that emphasize how resting a meadow
from grazing periodically can result in both ecological benefitsvitatlife including
Great Gray Owlsand improve forage yield, poductivity, and water quality (63).

41.Manage for forest resistance and resilience to the extent possible to anticipate climate
change (p70).

Monitoring and Research Needs

42.Survey forGreat Gray Owls across the Sierra Nevaerease survegffort at but
not limited to, the regions below. Where possible, conduct surveys over multiple
yearsto determine occupancy rates, and collect breeding status data in order to assess
habitat needand reproductive succef§s 40).

a. At lower elevationsaround the transition of oak woodland habitats to the
montane conifer zonthe Sierra Nevada, especially in Yuba, Placer, El
Dorado, Amador, and Calaverasuaties

b. In the Central antlorthern Sierra Nevad&#étween Highway 50 and Lassen
Volcanic National Park particularly neaprior sporadicdGreat Gray Owl
detectionsn Sierra and Plumas counties.

c. Inthe Southern Cascades, between Lassen Volcanic National Park and
Oregon.

43. Assess thsize andextentof the Great Gray Owl populations #l Dorado, Amador,

Calaveras, Yuba, andodoccounties, where Great Gray Owls were only recently
found to breed (p40).

11
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44, Study the ecology dhe Great Gray Owl populationslatv eevatiors (below
approximately 400 m/4600 ft) in EI Dorado, Amador, Calaveras, and Yuba counties,
and in Modoc Countyincluding, but not limited t@p. 40):

Hunting habits

Perch requirements

Characteristics of forest stands used faelling

Characteristics and requirements of meadows/grassy openings

Prey basand prey selection

Breeding phenology

Broodsize

Predator interactions

The availability of prey, hunting perches, and Great Gray Owl hunting success

in stringer meadows and swale

S@mooooTy

45. StudyGreat Gray Owl diein California, ircluding (p.28):
a. Elevational and latitudinal variation in diet composition
b. Microtuspopulationstatus populationcycling dynamics, and habitat
requirements

46. Assess the feasibility of usirggable isotope analysis from collected feathers to study
Great Gray Owl diet variation(p. 28).

47.AssesswhetherGreat Gray Owd nesting far from meadovigragein nonrmeadow
habitats such as:
a. Varioustimber harvestut shapescut shapes, i.eirregular, elongated,
circular, and small strip clear cuys. 57)
b. Forests treated withrescribed firgp. 68)

48. Examine Great Gray Owl occupanayd reproductive succeas related to
a. Grazing egimes (p52)
b. Forest management regisxen lands managed for timber product{pn57)
c. Weather and climate (j70)

49.Conduct research on the effects of fire on Great Gray,Gudluding but nolimited
to the following question§. 698):

a. Examine patterns of Great Gray Oatributionand occupancy in relation to
fire regime angostfire vegetation characteristicand burn severity data

b. Examine how individual Great Graywls use burned areas within their home
ranges.

c. Determine fire vulnerability (e.g. fire return interval, burn severity patterns,
etc.) of Sierra Nevada meadows and adjacent forest stands in comparison to
upland areas.

50. Analyzeexiding telemetry and habitaata or collechew data to better understand
Great Gray Owtoost siteselection (p23).

12
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51.Continue to monitor the prevalengkvariousdiseases in Great Gray Gayl
including, but not limited to West Nile Virus and avian trichonasis (p.71):
a. Check for incidence of West Nile Virus in any blood samples collected during
Great Gray Owl research.
b. Take oral swabs of any Great Gray Owls captured for banding or other
research purposes, to test for avian trichomoniasis

52.Broaden researabn Great Gray Owpopulation genetics (@0):
a. Continue to use DNA to determine population size and degree of inbreeding.
b. Collect DNA samples from owls located between Amador County and the
Oregon border to determiniee northern limits of the proposed Sierra Nevada
subspecies.
c. Assess the degree génetic differentiation angenetic exchange between
upper and lowermontaneowls.

53. Monitor Great Gray Owl populations over time by conducting broadcast and meadow
searchsurveys in previously occupied aréps75).

54. Consider other methods of surveying and monitoring, such as, but not lim{ged to
77):
a. Acoustic monitoring
b. Surveys during winter/nchreeding season
c. Nest cetection and monitoring using drones, especially as technology
improves
d. Assess detection probability to improve the current survey protocol
e. Assesthe feasibility of training dogs to detect pellets

55. Initiate long-termdemographic studies of the Great G€yl similar to those
conducted for the Spotted Owl (Lande 1988, Seamaails 2001, Dugger et al. 2005)
andperform a Population Viability Assessment for the Great Grayi@®hlifornia

(p-73).

56.Develop a formalized neskarch proteol for the Great Gray Owl ([76).

57. Study theprevalence andffects of rodenticidexposureon Great Gray Owls using
blood samples from birds captured duratgerresearctefforts, tissue samples from
mortalities,or by testing pellts for rodenticide residug. 64).

58. Assess the feasibility of using DNA extracted from pellets to distinguish Great Gray
Owl pellets from Great Horned Owl pellets. If successful, this method may provide
an additional nosinvasive tool to help determine Great Gray Owl distribution within
the state, define home range boundaries, reduce uncertainty in dietary studies using
pellets, and understand interspecific competition and predati@g)(p.

13
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INTRODUCTION TO THS STRATEGY

The Great Gray Owl wassted as endangered under the California Endangered Species Act in
1980 (Winter 198Q)Fewspecificconservation and spesieecovery guidelinelsave

subsequently beatevelopedalthough progress has been made in understahdinitat use and
distributionin California.Habitat conditions anthanagement approachesy tremendously
acrosdands administered by different gomarent agencies and private lamthers.The goalof

this Conservation Strategy to stimulateconservation actions that wpreventpopulation

declines and foster population increagdss report collates scientific knowledge of the species
to inform conservationecommendationt® preventing extirpationf Great Gray Owd in
Californiaand increasthe size of thegpopulation.

This Gonservation Strategy is intended to be used by state and fiesiel@ahanagers, private
landowners, and the scientific communitit provides more specifiecommendationfor
management for Great Gray Owils thiha Sierra Nevada Forest Plan Amendmentejuridson
National Forest$US Forest Service004)and California Forest Practice Rules on private lands
(California Department of Forestry and Fire Protection 20dr&3supplementeformation in
thewidely usedGreat Gray Owl survey protocfBeck andWinter 2000)that continues$o guide
survey efforts for the species@alifornia The geographic scope of this assessment is all of
California, treatindknown owls orthe ModocPlateawaspart ofthe North American subspecies
(S. n.nebulosaandowls fran theTahoe region to the sow tip of the Sierra Nevades the
putativeYosemite subspeci€S. n.yosemitensjs although substantial uncertainty about the
geographic division between the two subspecies remains.

The objectives of tils Conservation ategy ardo:

T Coll ate current knowledge of the owl s bi

1 Outline current managemento | i ci es across the, speciesbo

1 Identify threatdo the species, and factors that may limit its populatios s

1 Recommendconservation actions (mdoring, habitat management and restoration,
protection outreachto prevent declines and promaotereass inthe size of the
Californiapopulation and

1 Identify importantgaps in knowledgand make recommendations for future research and
monitoring efbrts
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INFORMATION SOURCES

We compiled information used to develop this Great Gray Owl Conservation Strategy from a
variety of sourcegrirst, we gave precedence to peeviewed publishediterature. Studies in
California were weigted most heavily, lwdue to the paucity of such literature, we also
consulted peereviewed studieffom outside of CaliforniaThe second source of information
was an assessment of nesting habitat throughout the state (WR0dt5athat we conducted

after determining tlough literature review and interviews with subject experts (see below) that
not enough was known about nesting habitat used by Great Gray Owls in California. A third
source was theses and agency reports, several of which were crucial in the compitatson of
document.

We also conducted ormtone interviews witl23 expertsand land managers in California who

have studied Great Gray Gayvburveyed extensively for them, or manage for Great Gray Owl
habitat on their land&lable 3. We spoke to interviewseabout Great Gray Owl biology, survey
efforts, current management practices, threats to the species, conservation needs, and important
gaps in knowledgéindicates reviewer of the Conservation Strategy.

Table2. List of expertsmterviewed to consult on the Conservation Strategy.

Biologist Affiliation Date interviewed

Daniel Applebe@ California Department of Fish and Wildlife 2/6/2014

Tom Beck Former District Biologist, Stanislaus 12/6/2014
National Forest

Roy Bridgman Stanslaus National Fore$tGroveland 4/17/2013

Ranger District, Tahoe National Forést
American River Ranger District

Stephen Byrd Southern California Edison 1/16/2014

Joe Crotedu California Department of Fish and Wildlife 4/16/2013

Mary Flores Modoc Naional Foresi Devi | 6s 4/16/2013
and Warner Mountain Ranger Districts

Eric Jepsen UC Davis 1/30/2014

Ryan Kalinowskt Humboldt State University, Stanislaus 3/26/2013
National Forest

John Keane USFSPacific Southwest Research Statior 4/23/2013

Tim Kroeker California Department of Fish and Wildlife 2/18/2014

PatriciaKruegef USFS Pacific Southwest Region 6/7/2013
Headquarters 4/12/2016

Theresa Lowe Sierra National Fore$tBass Lake Ranger 10/31/2013
District

Joe Medley UC Davis, USFSacific Southwest 7/19/2013
Research Station

Russell Nickerson Plumas National ForestBeckwourth 11/6/2014
Ranger District

Anae Ottd Sierra National Fore$tBass Lake Ranger 10/31/2013
District

16



The Institute for Bird Populations A Conservation Strateqy for Great Gray Owls in California

Adam Rich' Stanislaus National Forest 4/7/2013
Matt Reno Siara Pacific Industries 9/5/2013
Kevin Robert§ Sierra Pacific Industries 4/18/2013
Cameron Rognan Humboldt State University 2/11/2014
Amanda Shufelberger Sierra Pacific Industries 4/18/2013
Kim Sorin* Sierra National Fore$tHigh Sierra Ranger 10/31/2013
District
Sarah Stock Yosemite National Park 4/15/2013
Jon Winter Winter and Associates 12/6/2013,
12/17/2013

Despite thesubstantiatesearch that hasformedthis Strategy, there are significant areas of
uncertainty associated withany aspectsf Great Gray Owl ecology and population biolagy
California. Throughout the text we have tried to identify areas of uncertainty, while still making
working hypotheses or dréng preliminary inferences wherer possible. Information on Great
Gray Owl eology and conservation in California is being generated rapidly, with multiple
important research efforts in progredée request thataw informationbe shared wittthe

authos and CDFWso that we may make amendments to this Strategy as needed

Figure3. Despite its size, Great Gray Owl ds ¢
conifer trunks, Sierra Nevada, California Medley
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SPECIES DESCRIPTION ANDECOLOGY
Physical Description and Taxonomy

The Great Gray OwlIStrix nebulosgis the largest owl in North
America and one of the largest owls in the wonlth a body
length of 6683 cm (Beck and Winter 2000) aad averagbody §
massof about 1,080 grams. As with many raptors, females are3
slightly larger than males. Muchbfh e s pizzeisi e s 0
attributable to long feathers attdck plumage, ag weighs
considerably less than the smaller Great Horned (Bulbo
virginianug and Snowy Ow(Bubo scandiacysAs its name
suggeststhe Great Gray Owhas overall gray plumage with
smudgy markings (Sibley 2003) and some brown coloration Oijgyre4. Facial disc and

the back, underside of wings, and front. It has a large, round § p oiwet6 of a Gr

facial disk with dark concentric circleswd white cresents (M. Woelfle).
extendingtothrequarters the | glmgtheh v e uvwi us face
inside edges of the owlds small, yellow eyes.

feathered tarsi and feet, and lacks ear tufts. On the middle of its chdragn@stic black spot
flanked on either side byFigaredywhi te streak, for

In its range in California, the Great Gray Quain generally be readily distinguished from other
owls by size and coloratio®potted Owls $trix occidentab) arebrownand creanand have
larger black eyeslhey areabout twethirds the size of &reat Gray Owl, hava stouter
appearance, andVmaspotlike markings onts plumageBarred Owls $trix varig), which are
currentlyrare in he Sierra Nevada bate experiencing rangexpansiongGutiérrez et al. 2004
are similar in appearance and size as Spotted Owls but have a streaked front.
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Figureb. A Great Gray Owl fledgllng (Ieﬂlr Munson) compared to a Greatdtined Owl fledgling
(middle T. Llove) and a Spotted Owl fledgling (right; A. Maizlish)
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Compared to adult§reat Gray Owl fledglingéFigure5) have lighter coloration on their body,
but the same dark grdacial disk. Great Horned Owl fledglingBigure5) can look like Great
Gray Owl fledglings, but the formeatways have brown facial disks. Spotted Owl fledglings
have black eyes and brown coloration (FigbreGreat Gray Owlledglings molt into adult
plumage in approximately September of the hatching year, althoughdarhirds retain white
terminal tips on their tail feathers until their first winter (Beck and Winter 2000).

The Great Gray Owl is the only species in its geisX) that breeds iboth the new and old
worlds (Haywardand Vernerl994).0OtherStrix owls in North Ameria also include the Spotted
Owl and the Barred OwlS.varia). The Great GrayOwl is less nocturnal than othStrix
speciesas evidenced by its small eyes (Nero 198@)o subspeciesf Great Gray Oware
recognized:Strix nebulosa nebulosa North America ané. n.lapponicain Eurasia Gill and
Donsker2019. A third subspecies, n.yosemitensishas recently been proposed tioe Sierra
Nevada of CaliforniaS. n.yosemitensifikely became isolated from the rest of the North
American population durinBleistocenglaciationapproximately 27,00Qears agpandretained
geneticdistinctnesgollowing glacial retreafHull et al. 201@, 2014.

Distribution and Population Status

Great Gray Owls have a Holarctic
distribution, inhabiting boreal forests
from Scandinavia across Russia to
northern Mongolia and China, and acros
Alaska and Canada down to the Rocky
Mountains, Pacific Northwest, and the
Sierra Nevadawhichis the southemmost
extension otheirrange(Figure6; Bull

and Duncan 1993Y.he core othe
California population ig€onsidered to be
the western slopes of the Sierra Nevade
in YosemiteNational Park Stanislaus
National Forest, and Sierra National
Forest (Beck and Winter 2000, van Ripe
and van Wagtendonk 2006, Hull et al.
2014). Howeverbreeding record® date
extendnorth and soutfrom EI Dorado
County to the boundary of Fresno and
Tularecounties(Figure7). North of
Yosemite, there ha/been sdtered
records in El @rado,Nevada, Sierra,
Yuba,Butte,Plumas, and Modoc
countieswith a few historic records the  Figure6. Distribution of Great Gray Owls in North

Klamath Mountains in northwestern America (Bull and Duncan 1993).

California (Winter 1980Hull et al.

2014). Thespecietas been documented breedas far south asulare County irSequoia

National Forest\Wu et al.2015. Though there have been a few scattered detection records on
the eastern slope of tisgerra Nevada, pairs or evidence of breeding have never been confirmed.
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Figure7. Distribution of all known Great Gray Owleproductive territoriesacross California

This map includesatural nestocations(we excluad artificial nests to convey habitat selecti
and fledglingnly locations (where a fledgling was detected at least once but the nest was
found) Datawere collated from theNatural Resource Information System, California Natur¢
Diversity Databaseand various biologists from Yosemite National Park, Stanislaus Nationg
Forest, the Pacific Southwest Research Station, Sierra Pacific Industries, and Southern C

Edison. Magurrent as of fall 208.
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Great Gray Owls are secretive, lesgal than many other owls, and rare throughout their range,
makingprecise assessmentpmpulation size difficult (Beck and Witer 2000). NeroX969in
Hayward 1994 estimated 5,0060,000 owldn North America and thelaterplaced the estimate
at the igh end of that rang®0,000 owls in North AmericéNero 1980) Partners in Flight
estimates that 31,00Breat Gray Wls persist in North America, half of the global population of
60,000. Of the 31,000 owls in North America, 29,000 are thought to bened@and Alaska,
andthe rest in the lower United Stat@Zartners in FlighEcience Committee 2013hitial

surveys in 1979 that led to the placement of the species on the California Endangered Species
List estimated there to be 3D individuals in thestate of California (Winter 1980), later revised
to 6070 with 2624 in Yosemite National Park (Winter 1984), thenised to 73 individuals

based omlensity extrapolatioto appropriate habitgWinter 1986). Other researchdrave

estimate more than 10@hdividuals (Greene 1995), 8adividuals(Maurer 2006), no nte than
200-300 individuals (California Department of Fish and G&0@7), and 10200 pairs (Keane

et al. 2011) as a result of more extensive surveys and the discovery of additional patfsesinc
initial 1979 survey.

We compiled Great Gray Owl reproductive records to obtain a population estimate for
California.Using data from theNatural Resource Information Syst€iS Forest Service 20),3
the California Natural Diversity Databa@&ealifornia Department of Fish and Wildlife 20493
the Gould Databad€alifornia Department of Fish and Wildlife 20)3and unpublished data
collected by various biologistffiliated with Yosemite National Park, Stanislaus National
Forest, the Pacific Souttest Research Station, Sierra Pacific Industries, and Southern California
Edison,we collatedGreat Gray Owl reproductivecordsbetween 193 and 20%. If a nest or
fledgling was confirmed at least once, then the sighting was classified as a breeduhgvkecor
tallied all reproductive territories, wittachterritory considered unique when spatially separated
from another by 900 m, and eatieadowassumed to support only one territanjess multiple
pairs wereconfirmedto use it in the same year. Usirlgraproductive locations, wielentified 79
reproductive pairs at7aerritories or meadow systertisigure?), suggesting a population of
approximatelyl 58 breedingadults.However this estimatieas substantigdotential to vacillate

up or down. On the orteand, ®me reproductive ts weremost likely never discovered atfus
method does not account for aRbreedersOn the other han@lthough evidence of the same
nest being used several years in a row suggeste degree dite fidelity (Keane et ak011)

no multryear demography studies have beenducted tanvestigatehe degree to which
individual Great Gray Owd may shift territorieor breeding sites between yeargpant of all
occupied sites over time could include the same individualsling at mitiple sites in different
years To addressheoverestimatiorconcernwe obtained a minimum population estimate by
tallying all reproductive territories detected in grearwith the highest number of such
detectionsTherewere 24documentedeproductive sites in 2007, leading to a minimum of 48
adultGreat Gray Owd in California However there are almost certainly more Great Gray ©wl
in Californiathan 24 pairsgiven limited survey effort andelativelylow probabilitiesof

detecting nester fledglings We believer9 pairs orapproximatelyl60 adults,is a more

realistic estimad.

Historical dataon Great Gray Owhbundancén California is scantso population trends are

unclear.The species was rarely detected during surveys acro&idira Nevada in the early
1900sby Joseph Grinne(Winter 1980), ands believedo have always been rarethe post
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settlement eraHowever,on top of being smalthe populatiorhas likely experienakat least two

major anthropogenic evertsat resilted in lossof habitat quality anduantity The first such

event occurretbetweenl 850 and the early 1900s with a population influx due to the gold rush

and the associated stream and meadow degradation and deforestation from widespread mining,
grazing,and old growth logging. After about 1950, another increase in logging activity occurred

as mechanization allowed access to more forest previously too steep or remote to access, and as
rural communities grew within upper foothill areas and around mourgsants Anthropogenic
activities, such aseesmoval oflarge trees and snatigtwereneeded for nestingndlivestock

grazingand stream channel incisioreated to road construction and miningpacted

meadowsand in turnprey abundancgsould 1987).

Habitat Requirements

Breedng Season

Great Gray Owlsiest ina variety of
coniferdominatechabitats in
California from montane hardwoed &
conifer forests at lower elevations tof#
Sierran mixed conifewyhite fir
(Abies concoloy, red fir (Abies
magnificg, and to someegree,
lodgepole pinéPinus contorta
forests(See nest habitat photo L= _
gallery, Figures 145, for examples) ? T

Oncethoughtto bea montane conifer BN SN\
specialisioccurring primarilywithin / NN \ l

an elevation range of 198&B80 min  Figure8. Juvenile @at Gray Owl, Stanislaus National Fore:
the Sierra Nevad@eane et al. (C. Rognan).

2011) recent information suggests thaetbreeding elevation of €at Gray Owls rangaaore
broadly,from 6912420 m(Wu et al.2015 Polasik et al. 2006 Twelve of 56 (22%) nests
documentedh the Sierra Nevadaere below1000 m in elevabn, which approximately
representshe lower conifeizone limitin the central Sierra Neva@#/u et al.2015.

Great Gray Owlgienerallybreed in close proximytto meadows (Winter 1986, Greene 1995,
Sears 2006, van Riper and van Wagtendonk 2006, Kataaie2011)however,21% of nests
documentedn the Sierra Nevada were more than 75®mM60 ft)from the nearest meadow

(Wu et al.2015. In an analysis thabunded distances down to 750 m when nests wW&se m

from the nearest meadownegsts average240° 283 m(787° 928 ft)from thenearest meadow.
Nests that did appear to be associated with meadows (<750 m from meadow perimeter) averaged
102° 104 m(335° 341 ft)from the nearesineadow (Wu et al.2015. Great Gray Owls arkess
associated with sadows at the lower limits of thedtevationrange in the Sierra Nevada than

the middle and ahe higher limitgWu et al.2015, perhapsecause montane meadows are

more commonat higher elevation@~itesKaufman et al. 2007 At lower elevations, tre are

more annual and perennial grassland habitat tgpdsiparian stringerhat Great Gray Owls

use for hunting, but evahthose habitats are utilized as if they were meadows, nest sites are not
as associated with meaddike habitats as they are lsigher elevations (Wu et al. 2015).
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For nestingGreat Gray Owlprefer a dense overstory (Whitfield and Gaffdi®@7) of>80%
canopy cover (Greene 199Ku et al.2015. Other nesting habitat characteristics may include a
cool, northfacing slope (Grege 1995), relatively flat to moderateslope (Greene 1995, Keane
et al. 2011), ancelativelyhigh densities of large sna@Sears 2008/Vu et al.2015. Although
nests in conifers are most commaegantly compiled datadicate thatGreat Gray Ows will

also nestn oaks(see Figure 16 for examples of nest tregS)of 50nestsacross various
jurisdictionsin Californiawith identified substratesere in black oak§Quercus kelloggjior
valley oakgQuercus lobataWu et al.2015. Nest tree®f all specieshadan averagebh of
100.7° 30.6 cm(39.6° 12.0 in)and an averagdeight of 18.3 8.7 m(60.0° 28.5 ft;mean and
SD; Wu et al.2015. Theonenestthat has been describedModoc County likely belonging to
owls of thenebulosasubspeciesyasin a mistletoe broom in a 40 cm dbh pondarpge(Pinus
ponderosa

Characteristics of Great Gray Owl roost sites tended to be different from nest sites and hunting
perches. Based on telemetry data from three males, Winter (1986) found that noestimes

were 10.9 SD 5.6 m (35.8 18.4 ft)tall, which is significantly higher than hunting perches (3.3

° 2.3 m/10.8 7.4 ft). Roost trees were also overwhelmingly live trees (92%), presumably
because they offer more cover than snags, and werewesity of tree species (Winter 1986).
Intermediate and large trees (>23 cm/9 in dbh) were used more than expected, while trees
smaller than that were avoided (Winter 1986). Roost sites weré 90.0 m (295 299 ft)

from the nearest meadow, rangingnfr@3-362 m/751188 ft (Winter 1986)Besides this study

in the core YosemitStanislaus region, we know little about Great Gray Owl reibas$, and

more research is needed to understand roost site selection.

Monitoring and Research Needs

Analyze existing telemetry and habitat data or collect new data to better understand
Great Gray Owl roost site selection.

Winter

In thecentral Sierra Nevad&reat Grg Owl wintering habitat igenerallylower in elevation
than breeding habitat and may be more diverse (varr Rifgevan Wagtendonk 2006, Jepst

al. 2011) Nine birds that bred in Yosemite wintered at lower elevations ranging from 600 to
1450 m (Skiff P95).Six birds that bred on the Sierra and Stanislaus NationastS@spent the
winter around 750 t@500 m (Chris Stermer, unpublished da¥dntering Great Gray Owlm
Californiause a variety of habitat types, includimgontane hardwooedonifer, porlerosa pine,
Sierran mixed conifer(Skiff 1995, Chris Stermer, unpublished datajigepole pine, red fir (van
Riper and van Wagtendonk 200ppnderosgine (Jepen et al. 2011), grassland, meadow, and
riparian areas (van Riper and van Wagdtark 2006, Jesen et al. 2011)Skiff et al. (1995)
reported that observednter grounds were generally sndkeefor most of the wintemwith the
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maximum snow depth measuring 31 €2 in) following a storm compared to snow depths of
36-55 cm(14-22 in)on breedingroundsduring the same time period

Al

Figure9. Great GrayOwl in a winter storm, Yosemite National ParR( Byrnes
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Habitat Photo Gallery

Examples of Great Gray OwldbitatNearKnown NestSites

FigurelO. Yosemite National Park, 2220 m (H.  Figurell Yosemite Natial ar, 270 m (K.
Loffland). Strohm).

Figurel2 Southern California Edispfrresno Figurel3. Stanislaus National Forest, 1370 m (-
County, 1670 m (K. Strohm). Loffland).
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Figurel4. Eldorado National Forest, 1250 m (K. Figurel5. Sierra Pacific IndustriecEl Dorado
Strohm). County, 670 m. (H. Loffland).
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Diversity of Nest Trees Used

5

¢ i 3 TR o

Figurel6. Examples of Great Gray Owl nests used in the Sierra Nevada, Califtritze top panel,

from left to right, ae nests in the broken top of a red fir snag, broken top of a ponderosa pine snag,
broken top of a lodgepole pine snag, and a fork in the branches of a live ponderosa pine. In the bottom
panel, from left to right, are nests in the broken top of a live blaak bole, an upright cavity left by a
slougheebff secondary trunk in a live gray pirenda fork in two large braches of a live black oak. The
last panel shows platform nest on a broad, flat section of a branch in a live black oak (indicated by the
arrow to the left) used in one year, then another nest in a cavity (arroght) used in a subsequent
year(and K. Roberts, pers. commBigure from Wuet al.(2015.

Food Habits

In California, voles (particularlivlicrotus montanuandM. longicaudu¥ andpocket gophers
(Thomomysp.)comprisearound90% ofGreat Gray Owl diet in terms of biomg$sgure 17;

Winter 1986 Reid 1989). Besides voles and gophers, Great Gray Owls have been documented to
eat other food items in small quantities, such as deex, moles, shrews, beetles, small

passerines, squirrela,juvenile rabbitchipmunksand alligator lizards (Winter 198Reid 1989

Kevin Roberts, pers. comm.). In northeastern Oregon, Great Grayw@vwdobserved to

consume 65% voles and 30% pocket gophwith the resdf the dietcomprised of similar
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assemblage dbod itemsaslisted above (Bull et al. 1989n |
northern Scandinavia, owls consumed more than @&4ousvoles
and lemmingsluring the breeding seasamth the resof the diet
consising of shrews, snails, beetles, frogs, binsce, squirrels,
weaselsanda muskrat(Mikkola and Sulkava 1970, Mikkola 1972).

There may be sonmdevationaland latitudinal variation in diet
compositionin the Sierra Nevada. @hers and volesre consmed
in similar proportions at mido high-elevationgWinter 1986 Reid
1989. However preliminary pellet analysiat lowerelevation (700

(Polasik et al. 2016 suggestthat pocket gphers might be the most |
abundant food resource (Kevin Roberts, unpublished daka\wise,
S. n. nebulosan the Modoc Plateau may consume primarily
gophersalthough this information ialsofrom preliminarypellet 2 ) ;
analysisfrom a very limited sample z¢,and more research is needEFlgure17 Top voIe (V
(Joe Croteau, pers. comm.). Khustochka) andbottom,
gopher (D. Hofmann).
Preying on locdy abundanwoles and gophersay allow Great Gray
Owls to stay in their general range year roim@alifornia(Bull and Duncan 1993}t has been
suggested thatccess t@ castant food supply may be more importirtnesting Great Gray
Owilsthananyspecificstructural component of nesting habliacause owls seem flexible in
theiruse of nest structureldowever, whether nesting success or fecundity varies with nest type
is unknown.

Monitoring and Research Needs

1 Study Great Gray Owl diet in California, including:
o Elevational and latitudinal vatian in diet composition
o Microtuspopulation status, population cycling dynamics] habitat
requirements

1 Assess the feasibility of using stable igmanalysis from collected feathers to
study Great Gray Owl diet variations.

1 Assess the feasibility of using DNA extracted from pellets to distinguish Great Gray
Owl pellets from Great Horned Owl pellets. If successful, this method may provide
an additiomal norrinvasive tool to help determine Great Gray Owl distribution
within the state, define home range boundaries, reduce uncertainty in dietary studies
using pellets, and understand interspecific competition and predation.
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Life History and Population Ecology

Like most large nators, Great Gray Owls are lofiged, andarethought to have a life span of
10-20 years in the wild (Williams 2012). There are records of banded individuals recaptured
afternine and 13 yars(Bull and Duncan 19930ne Great Gray Owl, hit and killed by a car in
2003,was believed to haveeen banded in the late 1980s, indicatingge of more than 15
years; however, the record is not confirmed (Maurer 2@4).andHenjum (1990 estimaed

first year survivahtonly 0.53in Northeastern Oregobutadult mortality is believed to 0.7
(Bull and Henjum 1990Williams 2012).Great Gray Owls start breeding at three years of age,
occasionally breed at two years of age and rarely breetkatear of agéBull and Duncan

1993, Williams 201}

Reproduction and Phenology

Pair bond formatiom Great Gray
Owls breeding ilManitoba, Canada
occurs during January to April (Nerog
1980), though phenology may be
several weeks earlier in California
(Winter 1982). In courtship, the mal
takes a rodent to the female. After th
female accepts, the pair s
established (Nero 1980j.was
generally thought that nests in
Californiado notproduce more than
two chicks (Winter 1986)while
those in the & of North America
and Europe often producebeoodof
three to five (Mikkola 1976, Nero
1980, Bull and Duncan 1993,
Williams 2012).However, there have

been eight documented cases since 1999 in which a brood of three young was produced: six on
Sierra Paific Industries property (Kevin Roberts, unpublished data) and two on Sierra National
Forest US Forest Service 2013Ruring incubation and early broodingpproximately April

through Maythe malegenerally feedshe female exclusely whilethe femalestays on the nest

(Beck and Smith 1987). During early to mildne thefemaleleaves the nest more oftemhile

the young became mobile andredrequently outside the nest. Young fledge from the nest
typically around mielune(Beck and Smith 1987jhoughthe range was miMay to midJune

in Northeastern Oregon (Bull and Henjum 19%jer fledgling, females left care of young to

males in 11 of 12 observed cases in Northeastern Oregon; in the one other case, the male had
ceased to feed the young prior kediging, and one owlet died, presumably of starvation, while

the female fed the other owlet that fledged (Bull and Henjum 1%@Qing started hunting on

their own at around three months (Bull and Duncan 1993), aroundariate September.

Figurel8. Female Great Gray Owl with nestling on
brokentop nest Yosemite National Pari]. Medley).

Reproductivepatternd n  Cal i f or ni a @nay c@respand tprey abaindancevahds
population cyclingWinter (1984)suggested that Great Gray Owl reproduction might be prey
limited since lowvole years were also years of low owl reproductlorthe Great GrnaOwl
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geographic range ithe Sierra Nevada, threpecies of voke occur Microtus montanugV.

longicaudus andM. californicus(Kalinowski et al. 2014)M. montanugndM. californicus

exhibit multi-annualcycles (Hoffmann 195&atzli and Pitelka 197 Eitzgerald 1977)andM.
longicaududluctuates seasonally instead of mutinnually (Taitt and Krebs 1985)hough

Winter (1986) postulates that voles may be more important than gophers for Great Gray Owls to
successfully reproduce, Reid (1989) documesieccessful reproduction anyear with high

gopher prey biomass, and suggests that cumulative prey biomass may be more important than
either gophers or voles. Gophers are not known to exhibit-anuttial population cycle&iven
thefluctuatingnature & microtinepreyspeciesama |s ability to provide for his neshay vary

greatly within a season or between years.

Mortality F actors

As in other raptorsGreat Gray Owinortality rates are highest the juvenile stage due to

factors such as predatiamalnutrition at the nest, and inexperience at hunting (Bull and Henjum
1990, Bull and Duncan 1993). In Oreggoung birdshad a 0.53 and 0.31 probability of

surviving one and two years, respectively (Bull and Henjum 1990). Onosvteeeach

adulthood annualsurvival ratesare apparently much higher, and were estimat@d®atand 0.84

for males and femalagspectivelyin Northeastern OregdiBull and Henjum 1990 Other

isolated causes of death include shooting, infection from insect bites, ancleeingcuted and
impaled on wires (Bull and Duncan 1993). No demographic study has been conducted to
determine survival rates in California, and relatively little is known about causes of death
Mortality factors include disease, depredation, and hurdated causes

One mortality factor that emerges repeatedly
across t he colisionsowsth veheclasg
In Alberta, Canada,re of 36 banded owlsag
killed by a car(Collister 1997), ands many as
800individuals duringa winter irruptionof more
than 5,000 birdsvere killedby vehicles while
huntingalongthe roadside (Swagen and Lind
2005). In California, 30 road killwere
documentegbrior to 2005Maurer 2006), and
between 2006 and 2014 an additional 12 road
kills were documented (Figuré®2Chris Stermer,
unpublished report; Roy Bridgman, Kevin
Roberts, Sarah Stock, pers. comm.). These
numbers represeatsubstantiaportion of the
stat e ds ,gnaligely bexeral times more
Great Gray Owls incur road casualties than are
reported (Maugr 2006) Maurer (2006) suggested
that @r strikesmay be the single biggest cause
mortality for Great Gray Owils in California (see
Potential Threats and Recommendations to

Minimize ThemHuman Activity. Figurel9. Great Gray Owl perched on a post,
Montana (USDA).
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Figure20. Locations of 2 of 42 known GreatGray Owl vehicle strikes in California. Ten locatior
were not specific enough to be mapped (nine were in Yosemite National Park, one was in Sie
National Forest)

Home Range

The movements of Califormia&rea Gray Owlstend to be much smaller th#mse of their

boreal counterpartsince they rely on twnon-migratoryprey items (van Riper and van
Wagtendonk 2006). The few telemetry studies in California found that breadisghal a

home range of 61.5 12.9 hectares152.0° 31.9 acres95% adaptive kernel;an Riper and van
Wagtendonk 2006) and 288118hectareper breeding pait638° 292 acresminimum convex
polygon Winter 1986). Movements made during winter are an order of magnitude larger than
those during the breeding season (van Riper and van Wagtendonk 2006),tteogtyin part
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reflect thatowls make large flights to the wintering rangadthen use anuchsmalkerarea once
there (Jon Winter, pers. comm.).

Migration

Great Gray Owls exhibfacultative downslope migration in California (Winter 1986, van Riper
and van Wagtendonk 2006, Jepsen e2@L1 Chris Stermer, unpublished dgthaut are

otherwise nommigratory.In a study of nine Great Gray Owls that bred in Yosemite National
Parkbetween 1984990, all birds made downslope migrations during winter associated with a
high snow depth on their breeding range (Skiff 1995). Most movements were within 5 km, but
birds moved up to 30 km from their last known location (Skiff 1995). In aratpstudy in an

area south of Yosemite National Park, none of four rerdicked owls made downslope
migrations during fall (between approximately August and December; Chris Stermer,
unpublished data). In the same study, three owls spent at least a pbuimter months
(approximately December to March) at a lower elevation site, whereas two other owls did not
appear to make downslope movements duniimger (Chris Stermer, unpublished data).
Compared to the birds that bred within Yosemite National,Rlaekbirds from the second study
bred at lower elevations and perhaps did not need to move to avoid snow.

A diversity of habitats across the elevational gradient of the Sierra Nevada may reduce the need
for long-distance migrationas was suggested feouthwestern Alberta by Collister 1997).
ThoughGreat Gray Owlfiave been well documented to hunt in deep snawe boreal forest
andelsewhere intheirrange (Collins 1980, Nero 1980, Bull and Duncan 19®@&ymay have
difficulty breaking thecrug of ice that formson top of snown the Sierra Nevadas a result of
repeated melting and freeziegents(Jepsen et al. 20L1Furthermore, compared to the boreal
forest, it is a relatively short flight for Sierra Nevada owls to travel downslope tofseew

areas, where hunting success is presumably higher than in snow{Jaredgéinter, pers.

comm)Wi nter irruptions documented el sewhere in
Duncan 1993Nero 1997 are not known to occur in Californ{sinter 1986) The population

sizemay betoo small for an irruption to manifest.

» u

Figure2l. Great Gray Owl, Madera County (A. Willias).
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SPECIESCONSERVATION, HABITAT MANAGEMENT, AND RECOMMENDATIONS FORLAND
MANAGERS

History of Great Gray Owl Protection in California

In 1980, theGreat Gray Owlvas listed as endangered enthe California Endangered Species
Act (CESA;Winter 1980) In receiving this designation, a review of the species status was
performedand based on that evaluation it was determined to warranglisas an endangered
speciesin a five-yearevaluaton by the California Department of Fish and Game, Gould (1987)
recommendethatthe Great Gray Owlemainlisted. The Stanislaus National Forest
implemented interim management guidelines (Beck 1985), but besidethénathave been few
guidelinesssueduntil the US Forest Service implementbd 2001 Sierra Nevada Forest Plan
Amendmen{US Forest Service 2001

Current ManagementStatus

Management on National PaBerviceLands

At Yosemite National Park, the Great Gray Owihgentoried, monitorecand managed in a
manner similar tdederally endangerespeciegNational Park Servic2006).Biologists and
managers first became aware of Great Gray Owls nesting in the park aedsend various
survey and monitoring effortsy researcher®ok placeintermittently in the 1970s, more
continuously throughout the 1980s, and themlgpendent researchers in 1992 and {882,
unpublishedeportg. Since 2004annual surveysreconducted for the owl, nest trees are
markeddiscretely angrotectedrom removal,nesting areas are protectiedm heavy visitor

\ oM W f b ORI {2 oA é%’:'{ e o |

15 s i

Figure22. Great Gray Owl meadow and forest habitat, Yosemite National Park (NPS).
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traffic and prescribed firegampgroundoops are closed when owls dyeeeding nearhyand

speed limit signs are erected where Great Gray Owl territories occur near heavily traveled roads
(Sarah Sick, pers. comm.). Timber harvest and livestock grazing, two activities that potentially
reduce the quality of Great Gray Owl habitat, do not ooolMationalPark Service lands.

Although the great majority of Great Gray Owl records on NPS lands iio@aliare from
Yosemite National Parlsjx observations oGreat Gray Ovd were recordeftom Sequoiaand
Kings CanyorNational Park betwe@ 1965and 2002, some of which mayave been
misidentifcations(Daniel Gammons, pers. comnilhere is one Greatr@y Owl detection from
Lassen Volcanic National Pank 1956(Gould databaseput noreliablerecord since then
(Michael Magnuson, pers. comimNests have never been foundSequoiaKings Canyonor
Lassen Volcani®National Park (Daniel Gammond\lichael Magnusonpers. comm.)There are
no known Great Gray Owl records from the other National ParksomNational Monuments
in California.

Current management practices on National Park Service lands appear to provide adequate habitat
conditions for Geat Gray Owlgheavily vegetated meadows and dense stands of large trees)

One area where additional action may be needed by park managers is to take further action to
reduce vehicle collisionseePotential Threats and Recommendations to Minimize Them:

Human Activity.

Management olJSDA Forest Servickands

The Great Gray Owl is designatedensitiveSpecies in Region Bivhich comprises most

National Forest lands within Californiaj the USForest Servicerequiring thathe owlsfimust

receive speciahanagement emphasis to ensure their viability and to preclude trends toward
endangerment that would result in the need for Federal listing For est @72.%.i ce Mar
Thefirst documenbutlining guidelines for preserving Great Gray Owl habitat wamgerim
directionfor Stanislaus National Foresthichsuggested 480-m (600-ft) buffer around known
breeding meadow@eck 1985) Within the buffer areat prescribed’.5-10 srags per hectare {3

4 per acrepf at leas60 cm(24 in)dbh and m heigh (30 ft; Beck 1985)lt directed that

livestock should only be permitted to graze after August 15, and even so, a minimum of 12.5 cm
(5 in), with 25 cm (10 in) being preferable, of herbaceous vegetation in meadows should be left
at the end of the seasdBe(ck 1985). It also suggested installing hunting perches where

meadows are wider than 120 m (400 ft) across (Beck 1985).

In 2001, theJS Forest Servicbeganmplementing theSierra Nevada Forest Plan Amendment
(US Forest Service 2001hat superseded preus guidelinesThe document focused heavily on
conservingwildlife speciesassociated with lateeral forest conditiongarticularly the
CaliforniaSpotted Owlpy recommendinghe retention ofarge (>76 cm dbF30 in]) conifers
andmanagement fdM, 5D, and 6 clas®reststandgMayer and Laudenslayéa©88, US

Forest Service 2001The planalsocalledfor establishment oBreat Gray OwProtected

Activity Centers(PACS9 in areaf known breeding activitywhicharesubject tespecial
management gdelines.In PACs, the management direction calls for maintairéimgeadow
vegetatiorheight ofat least 30 cnf12 in)to ensurethe probabilitythatthe vegetations

adequate tgupport a sufficiently large meadow vole populatioming the reproductivperiod
(US Forest Servic2001).
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CurrentUS Forest Servicmonitoring and management guidelines are derived from the 2004

Sierra Nevada Forest Pl&mendmen{US Forest Service 2004)he forest plan direction

called for Great Gray Owl PACs to designatd around all known nest stan@tS Forest

Service 2004)A PAC entailsat leas0 hecares(50acrespf t he fAhi ghest qual.
habitat (CWHR t ythatiscludegored &hgd meadod comexdslimited

operating periodLOP)thatprdni bi t s fivegetati on t risappliedennt and
a quartemile bufferaround an activaeststandfrom March 1 to August 15houghproject

specific removal of treemay be allowedf doing sodoes not disturb nesting§ Forest Service

2004) ltalsocallsfomai nt ai ni ng meadow vegetation that I
and habitat ned&8Roresi$ervip@0@4y speci eso (

This Strategy recomands guidelines for creatingGore Management AréarotectedActivity
Cente and increasing the size BACson Forest Service lands (sBelineating Great Gray Owl
Core Management Aregpa

Management on Private®wned Lands

Becausedsreat Gray Owis listed as endangeréal
California,most landdevelopmenprojects must
avoidt h e foftthe kpeadegCaliforniaFish and
Game Cod¢CFGC]sectiors 2050-2069), or obtain
an incidental take permit from ti@alifornia
Department of Fish and Wildlif(CDFW). Takeis & _
d e f i n ehlntgursu¢, catchij capture, or kill, o™
attemptto hunt, pursue, catch, capture, ordill e
(CFGCsection 86)Incidental take permits require & ‘
the applicant to minimize and fully mitigate impactq % .
to listed species (CFGC sections 2Q8IB5). .
Additionally, CDFW cannot issue an incidental takg %
permit if it woud jeopardize the continued existenc¢_
of a listed species or result in the destruction of 9%
habitat essential to the continued existence the ’
species if alternatives exist (CFGC section 2053).
Take of endangered species can also be permitteo
through Natural @Gmmunity Conservation Plans,
which are comprehensive regional plans that bala
development with conservation of native
environments (CFGC sections 28P835). Since
2009, private landowners in California have the
option of entering into Safe Harbor Agreents or
Voluntary Local Programs which allow willing
participants to enhance threatened and endangere
species habitat without the threat of future regulatc
restrictions CFGCsections 2086, 20832089.26.

Figure23. The top of the head of a female
Great Gray Owl is barely visible at this nest i
brokentop snag on Sierra Pacifiedustries

land El Dorado County Owls are difficult to
see in the nest from the ground (B. Campbel

The CDFWparticipates as a Review Team Mem{eorest Practice Act) with Cal Fire, the Lead
Agency for the California Environmental Quality Act (CEQ#) review Timber Harvest Plans
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(THPs) on privatelowned lands. The Great Gray Owl is a designated Sensitive Species per the
California Forest Praicte Rules (Title 14, California Code of Regulations chapters 4, 4.5, and

10), which govern the regulation of timber harvesting on state and private lands in California,
although no specific nest protection buffers are recommended for the speciesidfatisined

that a proposed plan has the potential to harm the owls directly or significantly disturb occupied
nesting habitat, CDFW works with Cal Fire and the plan submitter to find alternatives and

mitigation measures to prevent sigrant impacts to th speciedlf no alternatives exist, the plan
submitter can apply for incidental take authorizatieist{ and Game Code section 20B@niel

Applebee, pers.coonm@DFWG6s ability to influence ti mber
unoccupiedsreat GrayOwlh abi t at i s constrained by the Cali
emphasis on protecting only the wildlife community known to be present in the planning

watershed of interest (California Forest Practice Rules section 897(b)(1)(B)). Reviewers

generally reommend THPs maintain a high dominant canopy within approximately 200 m of a
potentially occupied meadow, understory structure to allow juvenile owls to climb, and retention

of large snags to provide present and future nesting structure (Daniel Applefseepopnm.).

CDFW is also the Trustee Agency that reviews other projects subject to the California
EnvironmentaQuality Act (CEQA), such as commercial and residential development plans,
subdivisions, and transportation projects in an effort to ensuradhake occurs to endangered
species (Daniel Applebee, pers. comm.) and si
|l essened to Al ess than significant. 0

Recommended Conservation Actions

Use the same use area designation criterial¥s@ieeating Great Gray Owl Core
Management Area®n privatelyownedlands as on Forest Service lands. Timber harvest
can reduce nest tree availability as many privab@yped lands in Great Gray Owl habitat
are managed for timber production, so we recommend land managers adhere to the
recommendations iRotential Threats @d Recommendations to Minimize Them: Timber
Harvest Likewise, managers should pay particular attention to guidelirfestential
Threats and Recommendations to Minimize Them: Livestock Grazing

Great Gray Owls Outside the Greater Yosemite Area

Within California, he Great Gray Owl hasaditionally been considered a mid high-elevation

montane meadow specialist that breeds in the central and southern Sierra Nevada (Yosemite
National Park, Stanislaus National Forest, Sierra National Forest; Winter 1986, Hull et al. 2010,

van Riper etla2013). Here we discuss Great Gray Owl detection records, biology, and breeding
habitat conditions outside of this fAcoreo bre
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El Dorado, Amador, and Calaveras Counties

Though the Great Grisangw widely corsidebed tmaudea habgat dowann g e

to 700 m (Beck and Winter 2000, van Riper and van Wagtendonk 2006, Hull et al. 2014), the
importance ofthe ower extent of t he né&@beenadlun@arstogd Owl 6s r
Recent data suggest thaetbwer-montane zonef theSierra Nevadanight be more important

than previously thought. Since the inadvertent discovery of a nesting Great Gray Owl territory at

an elevatiorof 860 min 2006, biologists on Sierra Pacific Industries land in El Dorado County

have been surveying fand monitoring territories each year. Recent summaries show relatively

high rates of productivity (1.9 0.9 young produced at 21 observed breeding attempts) at the

eight monitored territories, suggesting that the area at the lower extent of the Gre@twsrap s
knownelevationrange is likely
not a population sinkRplasik
et al. 2018. In addition, nany
of thesdower-montane ‘
territories have been occupied (£
nearly continuously since their| 2% &
first discovery Polasik et al.
2019. Including the2015
breeding sasonthere are at
least 12 known reproductive [
territories between 700 m and [k

and Calaveras counties
(Polasik et al. 201,&Kevin
Roberts and Matt Reno, pers.
comm.), comprising 15% of
the 79reproductiveerritories
documentedn California
between 1973 and 2015 (See ML At T R et o A 0 [N
Distribution and Population Figure24. Female Great Gray Owl ith nestlings in a nest in
Status3. Calaveras County, 2015 (M. Reno).

Faily

The guestion of whether Great Gray Owls recently colonized this{meeatane area from their
icor eo r alongoecuped thikragioe remainsresolvedPolasik et al(2016 modeled
potential Great Gray Owl habitat between 5BE29 m in the Sierra Nevada to identify regions
with similar habitat characteristics as the eight known nest sites. These areas should be
prioritized for Great Gray Owl surveys. When possiblesaeshers should collect data on nest
trees and habitat, monitor reproductive output, study Great Gray Owl diet, and identify potential
threats to the owls in these areas, espedigbtausenany of these areas are managed for
commerciakimber productioror are at risk for residential development

Sierra Yuba,and Plumas Counties

North of the central Sierra Nevada, Great Gray Owl detections have been apasisting of
mostly onetime and norbreeding detection# pair of Great Gray Owls wadetectectalling in
May, 2004 near Independence Lake, Sierra Gouvitich could potentially indicate breeding
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territory. In such cases, waiggest delineatingCMA as this could indicate a range extension
beyond what was previously know@reat Gray Owls weralso detectethereon two occasions
in winter, 2010Fledglings have been observed in Yuba County, near the boundary of Sierra
County, from 2009 to 201California Department of Fish and Wildlife 2013a; Kevin Roberts,
unpublished data)

Great Gray Owl srveys have been conducted from 2@®4.1 near Lake Davis, Plumas County
with at least one confirmed pair reported during that time and also unconfirmed reports of young
in 20042005(California Department of Fish and Wildlife 2C#3Searches since 2010

following reports of Great Gray Owlsund noGreat Gray Owils.

Modoc County

Great Gray Owls have be&nown to occur in Modoc County since th@/0s, and more

extensive surveys since 2008 revealed several owls using at least three meadows in the region
They have beeffiound at elevations of 1560700 m, though thesnayoccupya widerelevation

band. Thehabitat utilized is primarily &stsidepine (Mayer and Laudenslayer 1988)proximity

to meadowsTrees in Bstsi@ Ane foress generallydo not grow asilg asconifersin the central
Sierra core rangef Great Gray Owlso management for tree size should be adjusted accordingly
(for example, a 60 cm dbh pine would be considered very large in the Modoc region). Great
Gray Owlsin Modoc County are most likgl part otthe S.n. nebulosasubspecies, rather than

the S.n. yosemitensisubspecies. The one nest discovecedate wasn a mistletoe broormn
ponderosa pinegn private timber lan@Figure 25) Conifers may notmw large enough to

support brokendp nests, though that does not seem to preclude breeding as the birds have either
imprinted on a different nest type from those in the central Sierra, or they are flexible in nest
choices. Therenaybe more owls and negtisscoveredn the region as biolasgts continue to
investigate their presence in northeastern Califdiadlanformation about the Modoc Great Gray
Owls: Joe Croteau and Mary Flores, pers. comm.).

Figure25. Juveniles in mistletoe broo nest, Modoc County
(Collins Timber Company LL)C
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Figure26. Habitat surrounding the only confirmed Gre@ray Owl nestin Modoc County indicated
by the red arrow(Collins Timber Company LLC
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Recommended Conservation Actions

1 Survey for Great Gray Owls across the Sierra NeVadeease survegffort
at, but not Imited to, the regions below. Where possjldonduct surveys
over multiple yearso determine occupancy rates, and collect breeding
status data in order to assess habitat needs and reproductive.success

a. At lower elevationsaround the transition of oak woodland habitats
to the montane conifer zethe Sierra Nevada, especially in Yuba,
Placer, EDorado, Amador, and Calaverasuaties

b. In the Central antlorthern Sierra Nevad&étween Highway 50 and
Lassen Volcanic National Parlparticularly neaprior sporadic
Great Gray Owl detections Siera and Plumas counties.

c. Inthe Southern Cascades, between Lassen Volcanic National Park
and Oregon.

1 Expandsurvey efforts in mixed oa&onifer forests throughout the Sierra
Nevadato determine if recently discovered nests in the lemventane zone
near tke transition between oa&nd coniferdominated forests indicate
broader occupancy of such aréBslasik et al2016).

1 Assess the size amdktentof the Great Gray Owl populations &l Dorado,
Amador, Calaveras, Yuba, aMbdoccounties, where Great Gr®wils
were only recently found to breed

i Study the ecology ahe Great Gray Owl populationslatv elevatiors
(below approximately400 m/4600 ft) in El Dorado, Amador, Calaveras,
and Yuba counties, and in Modoc Coynhgcluding, but not limited to:

Hunting habits

Perch requirements

Characteristics of forest stands used for breeding

Characteristics and requirements of meadows/grassy openings

Prey basand prey selection

Breeding phenology

Broodsize

Predator interactions

The availability of prey, humig perches, and Great Gray Owl

hunting success in stringer meadows and swales

1 Broaden researabn Great Gray Owbopulation genetics

o Continue to use DNA to determine population size and degree of
inbreeding.

o0 Collect DNA samples from owls located betweenador County
and the Oregon border to determine the northern limits of the
proposed Sierra Nevada subspecies.

0 Assess the degree génetic differentiation angenetic exchange
between upperand lowermontaneowls.

O O0OO0OO0OO0OO0OO0OO0o0OOo

40



The Institute for Bird Populations A Conservation Strateqy for Great Gray Owls in California

Delineating Great Gray Owl Core Management Are&

In this Conservation Strategyewecommendroadening the definition & CoreManagement
Area(CMA) to include sites likely important for breeding where nests have not been found.
Fledgling detection, delivery of food, and the detection of a male and female in proximity to one
anotheiindicates the habitat is likely to certainly important for breeding. Detection of an adult
during the core breeding season (Alpi) indicates potential selection of the habitat for breeding
in a current or subsequent year.

Core Management ArsgProteced Activity Center®n Forest Service landshould be 80

hectares of the best available forested habitat, plus adjacent meadows where applicable. On
Forest Service lands, we strongly recommend increasing the size offfleACS0 to 200 acres

(80 hectares)This size is based on studies whiolind that breedingirds had a home range of

61.5° 12.9hectares152.0° 31.9 acres; 95% adaptive kernedn Riper and van Wagtendonk

2006) and 258 118hectares per breeding pat38° 292 acres; minimum convepolygon;

Winter 1986)van Riper and van Wagtendonk (2006) was weighed more heavily than Winter
(1986) because it is the latest analysis on home range sizes, its adaptive kernel method tends to
be a more realistic estimate of landscape use than minimwexcpolygon, and it is more
achievable than setting a target an order of magnitude larger than the current mandate.

Core Management Areas should be monitored and modified as neeal€@MA or a portion

thereof has been rendered unsuitable for Great Gvd nesting following natural disturbance,

CMA boundaries can be modified to exclude the unsuitable portion and augmented with another
portion of best available forest stands (as defined in Recommendatidn &&glition, some
conditions may warrant rieement of a CMA. If a natural disturbance alters the habitat so
significantly that continued owl nesting in the CMA is unlikely, conduct one year ofvisite
surveys after the disturbance since owls have been documented to use habithssypbahce
(Maurer 2006; NPS, unpublished daténo owls are detected, then consider retiring the CMA.
Also, if a CMA was designated upon a single detection of a single owl, andiigissurvey
conducted in the following year finds no owls, then that CMA neyelired. If pair or breeding
status led to the designation of the CMA, the CMA should not be retired as long as habitat
conditions are still appropriate for breeding. While recommendations made for the California
Spotted Owl suggest that the protecteshazan be retired after three years of-detection

(Sawyer et al., unpublished report), Great Gray Owls can return to breed at a site more than five
years later (data from Wu et aDI5). Given their inconsistent rate of response in sur{i&ssk

and Whter 2000) tendency to breed intermittentliieane et al. 2011 and more extreme rarity,

we suggest maintaining CMAs for all pair and reproductive detections.
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Delineation of Great Gray Owl Core Management Areas (CMAS)

1 Due to the difficulty of locating nests, Great Gray @MIAs should belelineated

not only where nests are detected, but alsoforh er O act i Jocations cent er s

where observations inchte the site is important during theeeding season even if
no nest was found. In addition to nest detection, Great Gray Owl CMAs should bg
designated upon:

v

o Fledgling detection
o Detecton of any Great Gray Ovduring thecorenesting seasofApr-Jul;
Beck and Winter 2000)
o Detection of an adumale and female in close proximity to one another
during the prebreeding (FetMar) or postfledgling (AugSep) season
Delineate a CMAhat comprises at least 80 hectares (200 acres, an increase from
the current prescription of 50 acres on Forest Seraieds) of forest, in addition to
all meadows within 500 m (1640 ft) of the nest tree or activity center (as defined in
Recommendatio#l), tobetter align with homeange size based on observational
studies (e.g., van Riper and van Wagtendonk 2006, WiS&6).CMAs do not
necessarily have to be configuredaasircle arounn activity centebut rather can
be any shape that includes thest availabléorested areand adjacent meadows
where applicableBest available forest stands have (1) >65% camopgr and (2)
some very large, >100 cm (40 in) dbh snags. Within the CMA, strive to include
habitat that meets the above conditions, or if not available, habitat that most close
resembles the best available forest stands

<

To delineate a CMA &= paged?2-45for exampleschematics):

o Draw a 500m (1,640ft) radius circle around the activity center

0 Include in the CMA all meadows and grassy openings where Great Gray
Owls can forage that intersect the circle, including portions of those
meadows or openingkdt are >500 m from the activity center

o Then draw 309 400, or 508m (906, 1,300, or 1,640ft) buffers
(depending on region; Table 2) around all of the meadows that intersect the
500-m circle around the activity center

0 Select at least 80 ha (200 ac}loé best available forested habitat within the
meadow buffers to include in the CMA (the area of the meadows is in
addition to the 80 ha/200 ac of forest)

0 Include the activity center in the CMA
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Delineation of Great Gray Owl Core Management Areas (CMAS)

1 Duelf a CMA or a portion thereof has been rendered unsuitable for Great Gray Owl
nesting following natural disturbance, CMA boundaries can be modified to exclu
the unsuitable portion and augmented with another portion of best available fore
stands (aslefined in Recommendation #2).

1 Consider retiring a CMA if:
o No owls are detected in the CMA following one year of\8sit surveys at
sites where a single detection of a single owl triggered CMA designation.
0 A natural disturbance alters the habitasgmificantly that continued owl
nesting in the CMA is unlikely, and one year of thvest-surveys after the
disturbance yields no detection.

4
Figure27. A Great Gray Owl at a hunting perch (unknown photographer).
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Examples ofcore Management Ardaonfigurations

A B

- ~ o -

\

Ag’fivity Center

Apply 500~m buf‘fk/l

-
~ . _-

|dentify meadows
within 500 m of
the activity center

D

Include these Select 280 h
meadows in CMA|of the best available  syrrounding
forest habitat in >

from CMA

Figure28. Steps to creating a CorManagemenfrea. In this case, the finaMA encompasses 161 ha
(398 ac) of forest and 13 ha (31 ac) of meadow.
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Figure29. A Core Managemenfrea configuration where a single meadow is within 500 m ef th
activity center The meadow is included in th@MA, but the other meadow farther than 500 from

the activity centeris not included in the&CMA. The best available forested habitat within a-40®uffer
of the meadow is included in theMA (per Table 1)plus another patch that includéise activity center
ThisCMA encompasses 108 ha (267 ac) of forest and 5 ha (11 ac) of meadow.
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