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Introduction

Golden egle Aquila chrysaetdspopulations ifNorth America ar¢éhought to bedeclining (Hoffman

and Smith 2003, Smith et al. 20081t see McCaffery & Mclntyre 2005 his species is enigmatic and
indicative of broad conservation value (Sergio et al. 2005), and, for the most part, poorly known.
Popuhbtions west of the Mississippi River in the lower 48 statekideapproximately 21,00Q 35,000
individuals (Good et al. 2004, 2007). However, this estimate is based on limited sampling effort, broad
scale extrapolation to unsampled habitats, and doesindudebirds inCanaa or Alaska.

In California, golden eagles are listed as a species of concern by numerous state and federal
F3SyOASad ¢KS 5SLINIYSYydG 2F C2NBadGNER FyR-SJANB t N2
the Departmentof B K I Yy R DI YS O2yaARSNA (KS alLlSOASa acdz f @
(DGR FP/WL), their state NatureServe rank is G5S3, the US Fish and Wildlife Service puts the species on
Ada a. ANRa 27F / 2y aSN3BC)jahdhe BUORYWAINRIESNAEL Rail aq ISY@2A{GA O

Golden eagle populations in California are comprised of both resident breeders, resident
floaters (nonbreeders, usually pradults), and wintering migrants. Dietary studies suggest that these
birds forage on a diverse préase including blackailed jackrabbits, rodents, upland game and other
birds, reptiles and carrion (Carnie 1954, Bloom & Hawks 1982, Ziener et al19988 Diet oAquila
eagles globally is more focused during the breeding season when food requiremenisrastringent
and more diverse during the neoreeding season. Likewise, home range and habitat requirements of
breeders are also more restricted than those of floaters and wintering individuals (Watson 2010).

I FEAFT2NYAl Qa 32 RfShykeatsS In Baiti@uiar, developinent of @riewdblé G & 2
energy is a rapidly emerging and important concern that has the potential to impact eagles at all stages
of their life history. There is a known history of golden eagle conflict with California wind gulargy,
primarily through direct mortality from collisions (Hunt 2002, Smallwood & Thelander 2008). More
recently, growth of the solar energy industry presents additional indirect risk to birds, primarily through
habitat conversion and loss (Fernandesk2010). Both solar and wind industiysinessesare
submitting large numbers of applications for energy projects on federal lands in California (Fernandes et
al 2010), thus the environmental impacts of these programs are expected to grow with time.

BLMSolicitationL11PS0112fbcused primarily on breeding adults inhabiting the Mojave and
Sonoran Deserts. This solicitation addresaenumber of key concerns, built around correlates of home
range, including size, seasonality, habitat use and quality, esetling biology. In addition, there are
research questions linked to eagle demography of all age clggsesiuctivity, dispersal behavior,
trends in territory and nest occupancy and causes of eagle mortality.

Methodology

The BLM asked five researchegtions related to habitat use and home range and four related to
population dynamics. We are addressthg questions of habitat use and home range with GFSV
telemetry and standard GIS analyses. We will address questions related to population dywamics
nest visits (productivity, occupancy), GBSM telemetry (dispersal, mortality), and nimvasive genetic
monitoring (occupancy trends).

Telemetry Telemetrystudies are essential to addressing research questions tied to home range,
habitat use, dipersal and causes of mortality. Previous research on eagles in the western USA has used
either conventional VHF telemetry systems or ARGOS satellite telemetry systems (e.g., Hunt 2002,
Mclintyre et al. 2008). VHF telemetry historically provided key ingightmovements and threats, but it
is now rarely used because of the extensive cost required for technicians to follow individuals, especially
GK24S 00KIFIG RAALISNBS Fgle FNRY | KHBedSdeNdDtwlSedya & (i dzR
studies hae replaced VHF telemetry as the tool of choice for following wildlife. ARGOS systems are
useful because they can track animals remotely. Thus, although costs are high, remote tracking is still
cheaper than hiring staff to track eagles. Nevertheless, iatétlemetry systems are now considered
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outdated. They are severely limited by the quality and quantity of the data they prquidéa are
collected at thour intervals with a maximum of about 15 points per dand by the high costs of data
collectionafter deployment.
The newest and most casffective way to track wildlife is use of GBSM telemetry systems.
D{a A& | Y20AfS LK2yS 02YYdzyA Ol Gldbal Fystenafor Mgbiel NR 6 i K
Communications 0 ® ¢ KSa$S St Swieh detifred Tdlléciidsiy atdecdndynervals,
providing up to 3600 times more data than satellite telemetry. They can also berpgeammed to
collect data at different rates in different places or at different times, such as when a bird enters a
renewable energy site, when it is perched at its nest, or once per thatiinterval.
The telemetry units we deployed for this project were manufactured by Cellular Tracking
Technologies, LLC (CTT). They are programmed to collect datanatit® intervds during the day.
One out of every 10 days these units collect data as&€ond intervals for the entire day. This allows us
to get a good understanding of eagle ranging behavior but also, for a subsample of days, to understand
intimate details of how egles fly across the landscape. This approach provides unparalleled insight into
eagle behavior, but it also can capture potentially rare behaviors that may be missed by less frequent
data collection and that could change our perception of risk that eaglesunter from renewable
energy projects. In addition to the GIESM system, our telemetry units also have arboard VHF
transmitter. This secondary unit is always on regardless of the duty cycle of the units other systems. Use
of a secondary VHF unitéssential to identify causes of mortality, should an eagle go down out of GSM
phone coverage (e.g., in a steep remote canyon) and it can be used to find the bird from the ground.
Nest visitsNest visits are essential to assess eagle nest productivityrary be used to provide
first cut data on territory and nest occupancy. We visit a selected subset of active eagle territories (n =
10-40) in the California Desert District and monitor reproductive output at these nests. When possible,
productivity countsare obtained via observation through a spotting scope. However, when required, we
climb to nests and assess productivity directly. Nest visits occur late in the breeding sea808 #io
the nestling cycle, before chicks are able to fly but after #eyold enough that the nest can be
O2yaAARSNBR dadz00SaatdzZ ¢ o0{iSSyK2F¥ 9 bSgii2y Hnntod
genetic samples from eagle chicks that can be used to corroborate results afivasive feather
collection.

PreliminaryResults& Discussion

In solicitationL11PS0112the BLM asked a number of specific research questions. Here we repeat each
of these research questions, we describe the data we have collected to date to address these questions,
and we briefly describe ourext steps in data analysis to more fully address these questions. Our

analysis to date is concentrated on the breeding season because it is the one season for which we have
a complete data set and because that season provides us with a concise, biblagleahnt and easy

to interpret period. Future reports will include other periods of the year.

I. Summary of telemetry and nest visit activities

In January 2012, our contractors trapped and telemetered four adult eagles. In April they
captured and tedmetered another three adult eaglelSor hese birds, date of capture, unit identifiers
and current status are listed in table 1la, below. Data on nest locations are not provided in this report
but are available to BLM staff as we are instructed by the agen

In May 2012a highly experienced eagle field research team including WVU staff and partners
visited nests, collected samples from birds and outfitted 7 eagle chicks with telemetryRrmithese
birds, banding and telemetry date, unit identifieaad current status are listed in table 1b, below.

Finally, in October 2012, we recaptured one of the eagles caught in January. The original
telemetry unit on that bird had failed; upon capture this bird was given a new telemetry unit and
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released. Thisinoted in table 1a.

As of 01 December 2012, we have continuous data on 6 of the 7 adult eagles we tréygped
are unsure of the status ahe seventh Of the 6 chicks telemetered, three are confirmed dead, the
status of another is unknown, and the oth®ro are providing continuous data. This is all detailed in
table 1a and b.

We visited or collected data on 14 nestsvo nests were used but failed before the number of
chicks could be assessédfthe 12 remaining nestone (Cross Mountain) had two cksé and 11 had 1
chick. TheseOKA 01 & 62dzZ R KI @S 06SSy O2dzy SR Ia aFt SRISRE
(but in at least three cases, chicks subsequently died just before or just after fledging).

We collected a huge number of GRfemetry cata on these eagles. Included in this dataset are
28,537data points collected at Ehminute intervals an®9,936data points collected ovel 7 days of 30
second data collection. These-88cond data provide unparalleled insight into the specific paths and
altitudes that eagles use throughout a given day of flight within their home range.

We also uséable 1 to show the difference between the data that we have collected with our
novel telemetry systems in comparison to the much more limited data that wioal@ been collected
with older-style GPRARGOS telemetry systems. Those telemetry platforms only collect dathoatr1
intervals and are completely unable to collect data at eithendiBute intervals or at 3Gecond
intervals.

Il. Addressing BLM remeh questions
a) What is the home range of the golden eagle in the Mojave and Sonoran (Colorado) Deserts?
Home range analysis typically accomplished with kernel densistimators (KDEs; Laver &
Kelly 2008). KDHwiilt using data collected at #inute intervalsare a usefulpreliminary descriptoof
animal movement. ltimately we will evaluate these movements wititon-paranetric toolsg e.g.,
adaptive local convexutls (aLoCoH; Getz et al. 20@Fyhich can be implemented within the statistical
paclage R (adehabitat; Calenge 2011) and visualized in ArEE8ly, dta collected at 3&econd
intervals do not requirdiome range analysisthey describethé Yy A YI £ Qa | Ol dz2r f Y2@SYSy
For this report we characterize breeding season home ranges «feman aduleagles with two
techniguesg minimum convex plygons (MCPMohr 1947 and KDEs. Here we only consider data
collected betweerdanuary and Jurend data are subsampled to 30inute intervals. Thipartially
addresseshe problem of potential awdcorrelation among closely spaced d#ébait see deSolla et al.
1999) To more completely utilize our full dataset, final analyses will use convex hulls (as described
above) which are more appropriate for closely spaced autocorrelated data. Data assja@ s
tabular format (Table Rand examples of eagle home ranges are provided, which show locations of
eagle nests and MCP (Fig. 1) and KDE (Fig. 2) estimators. In addition, we show the average distance from
eagle nests to the nearest and farthest edgehsfir home ranges.
Sizes of home ranges varied widely among individual eagles, but did not appear to differ
between sexes. The smallest home range was for the male in the Margaretville territory. However, this
transmitter failed prematurely during the ea part of the breeding season, so only a portion of his
home range may have been recorded. The three largest territories are from ¢agiewhen breeding
attempts failed, changed their behavior and dramatically increased the amount of space usesdlaMCP
generally larger than KDEs; this is to be expected because of the way the two estimators are calculated.
The largest MCP home ranges include locations from-dtistgncemovements from desert breeding
territories into adjacent mountains. KDE homegas includghe general areas used by eagles (90%
KDE) and core home ranges (50% KDE). The 90% KDEs show some overlap among eagles, but core areas
(50% KDESs) do not overlap. These home ranges are generally on the large size for eagles (e.g., Marzluff
etal. 1997), perhaps to be expected because of the relatively low prey densities in the Mojave.
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Table 1.Dates of telemetry, band and telemetry numbers and current status of (a) &dale (M), Female (F)and (b) nestlingN)golden

eagles telemetered ithe course of BLMunded WVU field work in CaliforniAlso shown are thactualnumbers of telemetry data points that
were collected at 1#ninute and 3@second intervals and an estimate of the number thatuld have been collectdthd traditional GPAR®S
satellite telemetry systems been uséat the period January to June 2Q12

# of data points collected (interval)

| Date Captured | Bird Name | Band # | Telemetry # | 15-minute | 30-second | 1-hour (est.)| Current Status
(2) ADULT EAGLES
1 | 13 Jan 2012 Margaritaville M 067904941 32216993 3794 8826 923 Telemetry failed, recap. 24 Oct
(24 Oct 202) (05882885 2012, bird & telem both normal
2 | 17 Jan 2012 Stoddard Tower M 067904938 32204387 7188 21,340 2008 bird & telem both normal
3 | 23 Jan 2012 New Deal Mine F 0679-04942 32217546 6825 15,6% 1898 bird & telem both normal
4 | 31 Jan 2012 Stoddard Ridge F 067904939 32205277 4197 9381 1181 bird & telem both normal
5 | 06 May 2012 | Whitehorse M 067904953 | 05884451 1670 3067 479 bird & telem both normal
6 | 07 May 2012 | Fry Mountain F 067904955 | 32205350 2154 5541 626 last data from 23 Jul 12
7 | 11 May 2012 | Ridgecrest Tower F| 067904943 | 32204767 2705 6130 733 bird & telem both normal
(b) NESTLING EAGLES
1 | 17 May 2012 | Margaritaville N 067904349 | 05798008 343 673 100 bird & telem both normal
2 | 17 May 2012 | Whitehorse N 067904350 | 05880582 0 0 0 chick died before fledging
3 | 18 May 2012 | Fry N 067904351 | 32224161 0 0 0 chick died before fledging
4 | 18 May 2012 | Ridgecrest Tower N| 067901943 | 32204932 536 5172 535 chick died afte fledging
5 | 19 May 2012 | Paradise N 067901942 | 32224385 1098 230 295 last data from 10 July 2012
6 | 19 May 2012 | Calico N 067901939 | 05867837 601 576 182 bird & telem both normal




WVU¢ Katzner et al. interim report 6

Table2. Breeding season home range size of golden eagles in the MDgsert of California. Average size is presented by seX) (kdtFeach of
two techniques (kernel density estimators [KDE] aridimum convex plygons [MCP]). Also included are average distafroe the nest to the
nearest and farthest edge of the home g Data were collected from January to June 2@E?a are presented in (a) metric and (b) standard
units.

(a)metric units

Distance from nest to edge of hom
Sex n Mean Home Range Siz&5Dha) | Range of Home Range Sizas) ( range (nearest, farthegkmy])
Minimum Convex Polygon
Male 3 145,395 (223,287) 6,107¢ 402,938 10.0, 27.8
Female 4 193,368 (211,882) 13,964¢ 451,053 5.4,52.0
90%Kernel Density Estimator
Male 3 11,491 (9,697) 1,093¢ 20,298 1.7, 26.8
Female 4 13401 (11,109) 3,511¢ 28,998 1.6, 50.9
50% Kernel Density Estimator
Male 3 1,490 (1,777) 117¢ 3,497 0.8,4.7
Female 4 1,431 (1,273) 354¢ 3,258 3.0, 13.7
(b) standardunits
Distance from nest to edge of hom
Sex n Mean Home Range SizSpmi?) | Range of Home Range Sizef) range (nearest, farthegmi])
Minimum Convex Polygon
Male 3 561 (862 24¢ 1,556 6.2,17.3
Female 4 747(818) 54¢ 1741 34,323
90%Kernel Density Estimator
Male 3 44 (37) 422¢78 1.1,16.7
Female 4 52 (43) 14¢112 1.0,31.6
50% Kernel Density Estimator
Male 3 5.8(6.9) 05¢14 05,29
Female 4 5.5(4.9 14¢12.6 19,8.5
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||l Fry Mountain female
 Margaritaville male
|} New Deal Mine female

Stoddard Ridge female
| || Stoddard Tower male
|l Whitehorse male

Figure 1.Breeding home ranges (Minimum Convex Polygon) of golden eagles telemetered in the BLM
California Desert District. MCP ranges include mountain areas distant from negstite} for some
territories.
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Fry Mountain female
50% KDE
90% KDE

Margaritaville male
| 50% KDE
771 90% KDE

New Deal Mine female
50% KDE
E 90% KDE
Stoddard Ridge female|
|| 50% KDE
| 90% KDE
Stoddard Tower male i
50% KDE
|| 90% KDE
hitehorse male

77 50% KDE

|/ so% koE ;

Figure2. Breeding home ranges (KDE) of golden eagles in the Granite Mountains of California, between

Apple Valley and Barstow. Complete home ranges (darker 50% core and lighter 90% general) are shown
forfiveeagleswk | aYlff LR2NIA2Y 2F GKS CNE az2dzydl Ay FSYI
GAGK Ay GKS O2NB 27T (K SStarskapicthéseldddtidhs. Y £ SQa K2YS NI
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Edges of eagle home ranges welrto 40.6 km from nests. The large difference between
closest and farthest edge of home ranges (MCP, 90% kde) shows that eagles do not necessarily nest in
the middle of their home range. Their movements are in some cases limited by barriers (likely
topographic features that mark intersections of defended temii¢s), but in other cases may extend for
much longer distances. Likewise, core areas of the home range (50% kde) include areas close to the nest
as expected, but also include regions quite distant from neBltesedistant core areas suggetiat
important resources such dsod sources thatnay not always be obtainetkarnest sites.

b) Do the size and/or area of home range use change seasonally, and are changes correlated with
habitat quality, specific habitat features, human use, wind patterns, leerdiactors?

¢) How do breeding and nesting affect home range size from year to year??

d) Does use within a home range change foststruction of a renewable energy facility?

All three of these questions address a fundamental research proQleaw does labitat use
and home range behavior change with habitat (including topography), seasonality, breeding status and
anthropogenic impacts (including renewable energy development). Thus, all three can be addressed in a
similar manner.

We will model home rangsize as a function of habitat and environmental variables using linear
mixed modelsor generalized estimating equations (Koper & Manseau 2¢&)itat selection will be
assessed with compositional analysis (Aebisher et al. 1993) that incorporates hopeectaracteristics
and includes renewable energy development and other anthropogenic imgdatstuations in habitat
use and usage of available habitat will be assessed with statistical models as described in our proposal
(mixed models, CCA and multivaeiaegression, as appropriate). We also will model eagle movement as
a function of meteorological data, to understand how weather drives eagle movements.

As a first look at eagle movements in regards to habitat, for this preliminary report we evaluate
descriptive statistics on flight altitude within eagle home ranges. Flight altitude is typically a response to
habitat and topography, as these two variables drive availability of subsidized lift and thus determine
how high a bird actually flies. Finallyght altitude is a critical component of understanding risk to
eagles in the context of development or renewable eney@gpecially wind energy, whose spinning
of F RSa aLaAgSWG aINBISENIZ2TF | FAESR KSAIKG FyR RALFYSGS

From January to June, the &liile above ground level (AGL) of flying golden eagles averaged
180¢ 268 m (Table 3)Ve estimated AGL by subtracting National Elevation Dataset (NED; Gesch 2007)
ground elevation values from GRS$easuredabove sea level flight altitude (ASWe calculatd average
AGLvaluesin two ways. Full season averages (average AGL of all flight locations [nc&783@} for
each eagle) give equal weight to each eagle location, with summary statistics based upon either 3 males
or 4 females. Because each locatisnveighted equally, full season averages give disproportionately
more weight to days when more locations were recorddtfiat is, days when data were collected at 30
second intervals. Daily averages (average AGL of flight locations [n 2 7@MDy dayfor males and
females) give equal weight to each day that eagles were tracked. This reduces the influence of larger
number of samples on days when-88cond data were collected. Full season average AGIc @50
m) wasonly slightly lower than daily avage AGL (188269 m).We suspect we observed this trend
becauseon days when locations are recorded every 30 sec, more data were collected at lower flight
altitudes, when eagles are initiag or finishing a short flighfull season median values (k8237 m)
are greater than average values, confirming that the majority of measurements are higher than averages
and that lower altitude flight occurs less often than higher altitude flight. Daily medians;(162 m)
are less than daily averages, whichwidhateagle flight varies among days, likely in response to
changes in weather

Understanding eagle behavior, especially the influermmesflight AGL, is vital to
dzy RS NA& G I y Rsk ¢f 8ollidrg @ith @iadQurbines. All average and medighflaltitudes are
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greater than the rotorswept zone of modern wind turbines (8179 m tall towers with rotor diameters
45 ¢ 79m; National Wind Coordinating Collaborative Birds and Bats fact sheet;
http://www.nationalwind.org/publications/bbfactsheet.asf®. Howeversometimeseagles fly witim
the rotor-swept zone Flight above this zone occurs more often, which illustrates the need to record less
common events and the value oigi-frequency data collection (i.e., record locations every 30 sec).

An importantcomponentof this project is to understand how eagles move on a given day within
their home range and what portions of their home range may be more or less important esemwl
more or less risky to eagles if wind energy is developed. To accomplish this goal we are mapping
individual movements of eagles based on data collected ae@nd intervals. Although we have not
yet fully evaluated movements of eagliggsoughout the annual cyclethe 38second data provides a
great deal of information on how eagles move within their territory. As an example of this, we show a
map of movements of one eagle (the margaritaville malighin its territory on a day when data were
recorded at 30second intervals (Fig. 3, below). Points on this figure are connected bylllis&siting
likely flight routesand alsocolor coded to show flight altitudes below, between and above 50 and 150m
(approximate elevations of modern horizontal axigshines). For comparative purposes, we also show
our best guess at the-fhiour data that would have been collected by traditional @#RE50S satellite
telemetry and we estimate flight altitudes based on those data. These figures clearly shoWwehat t
detail from 30-second data collection provides estimates of flight routes and a better representation of
aerial habitat us¢han would thour data. Additionally, over the-@ay period considered herapurly
locations did not correspond with fligladtitudes greater than 50 m AGL, whereas-88cond data
showed a wide range of flight altitudes above and below the rotor swept zone of a modern turbine.

e) What are the most critically important migration, wintering, and breeding areas in the desert?

Migration, wirtering and breeding areas in the Sonoran and Mojave deserts will be mapped
based on telemetry data, once this data collection process is finalized. This approach will identify key
habitat for desert eagles.

To evaluate the scale of habitat use by Hooal eagles, we initiatedegionwide surveys on
paved and unpaverbads We usea double-observer methodanddistance sampling to account for
variation indetection probabilitiesand as the basis for population estimation (Nichols et al. 2000,

Buckland et b 2007) Such surveys provide an initial assessment of winter habitat relationships and
density and will be the foundation for future management, research and monitoring programs.

2SS adNBSeSR Ff2y3 GNFyaSoOla RA & DNtHco drarSeets (i K NP dz3
were randomly distributed from the Mexico border to Death Valley and included land use and
vegetation communities in accordance to their occurrence on BLM land. Two expert observers surveyed
for raptors at five 1@minute point countghat were connected by 6.4 km road surveys.

Surveys in January 2012 occurred on 155 km of road in the California Desert District spread over
24 transects. A map showingiotransects is provided (Fig),4s is a table showing the species
encountered andhe number of individuals of each species counted during surveys (Table 4).

These surveys showed that density of golden eagles wintering in the desert is low and not
effectively estimated by surveys such as these. However, these surveys are providittyaisavies of
additional information on density and distribution of other wintering raptors, shrikes, and Corvids. After
the second season of data collection, we will compile our survey results with #dad&id population
estimation to understand habitaelationships of these species.


http://www.nationalwind.org/publications/bbfactsheet.aspx
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Table 3 Mean, variation and range in flight altitude above ground level of territorial, breeding season,
golden eagles in the California Desert. Data are stratified by sex and were collected from January to
June, 2012.

Median flight altitudein meters
Sex n Mean flight altitude(AGL)n meters [range]

Full season average (SD)

Male 3 180.7 (59.27) 183.5[120.0, 238.5]
Female 4 249.9 (104.07) 236.8 [139.5, 386.6]
Daily average (SE)

Male 3 183.1 (80.2) 152.0[17.7, 1292.2]
Female 4 268.5 (359.2) 165.2 [1.7, 2648.1]

Table 4 Raptors, shrikes, and Corvids observed along transects and numbers of individuals of each
ALISOASa O2dzy SR Ay .[aQa [/ FEATFT2NYAlF 5SaSNI 5A&0NR
standard taxonomiorder (American Ornithologists Union 2003).

Species observed Scientific Name Number counted

1 Turkey Vulture Cathartes aura 164
2 Osprey Pandion haliaetus 2

3 White-tailed Kite Elanus leucurus 3

4 Northern Harrier Circus cyaneus 10
5 Cooper's Hawk Accipiter cooperii 2

6 Redtailed Hawk Buteo jamaicensis 98
7 Unknown hawks 7

8 Golden Eagle Aquila chrysaetos 3

9 American Kestrel Falco sparverius 24
10 Peregrine Falcon Falco peregrinus 1
11 Prairie Falcon Falco mexicanus 4
12 Loggerhead Shrike Lanius ludovicianus 47
13 Common Raven Corvus corax 559

Table 5.Range of distances moved and the range of flight altitudes covered over the first 30 days after

fledging by three golden eagles in the Mojave Desert of California.

Maximum distance | Average flight altitude
Eagle Nestling Estimated fledging date] moved from nes{m) (SD)
Calico 22 June 2012 1885 68.1 (89.0)
Margaritaville 29 May 2012 4351 50.1 (61.6)
Paradise 23 May 2012 1996 31.0 (50.7)
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Flight altitude for golden eagle
©  Perched
® Below RSZ
®  Within RSZ
© Above RSZ
Golden eagle flight paths day 1
Golden eagle flight paths day 2

Flight altitude for golden eagle
O Perched, recorded hourly
. Below RSZ, recorded hourly

Figure 3Movement tracls of one eagldor 2 daysin the Mojave Desert of Californias recorded by)
30-second GR&SM telemetryand B)hourly locations as would have been collected by GPS ARGOS

telemetry.
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Survey_Routes

Bureau of Land Management

Figuredd al LJ 2 F ( K % DesgrteDBtict, shbwing FAzddd/transects in the region. Raptors
were surveyed along transects sin January 2012.
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f) What is the nest productivity of eagles in the Mojave and Sonoran (Colorado) Deserts?

Nest productivityisassessed through nesisits following established regional and national
protocols (Steenhof & Newton 2007) and analyzed in the context of spatial and temporal trends.

To date we have monitored productivity at 14 Califorméssts (as reported in sectioh |
Although this dataet is small relative to that needed for statistical inference, the most useful
information we gleaned from this data set is the large number of eagle chicks that died late in the
nesting cycle or soon after fledging. If lsteason mortality is a consistecharacteristic of these desert
eagles, this suggests that traditional monitoring protocols that call for nest visits late in the nestling
stage to assess success may need to be adjustatifopopulation These data may also highlight the
importance d prey cycles to eagle productivity, as this is a period of especially high energetic
requirements; certainly fluctuation in prey populations are known to be important to eagles in other
arid environments (Steenhof & Kochert 1988).

g) What is the range/viaance of natal dispersal distances, including movement patterns froraduib

to adult?
Three telemetered eagle chicks have successfully fledged their nestisiths.first 30 or so

days in which eagle chicks left their nest, these three chicks mapprbximately406- 753 meters from

their hatch neston averagéTable 5)Average flight altitude was slightly lowfar chicks than for

I Rdzf &> AYRAOFGA@®S 2F 3ISYySNrtfte 2SN FtAIKGA | a
Dispersal by praduts will be addressed with telemetry of nestlings and genetic monitoring. To

date, we have recorded dispersal events by two fledged chicks. The Margaritaville eaglet dispersed on

07 November 2012 and the Calico eaglet disperse@soNovember 2012.

h) Wha are the trends in territory and nest occupancy?

Trends in territory and nest occupancy can be addressed at two basic scales. At a population
level, we will address eagle use of territories and nest sites as they vary across time. However, the more
compdling and useful statistics regarding territory and nest occupancy are addressed at an individual
level. We are currently developing a framework whereby individual eagles at nests will be identified and
tracked through time via noinvasive genetic monitang within a markrecapture framework. These
tools allow us to estimate population size, mortality rates and a suite of other demographic parameters,
including relatedness and immigration and emigration rates characteristic of the population.

i) What isthe primary cause of eagle mortality?

Eagle mortality will be assessed primarily through tracking of telemetered birds, through reports
of local downed birds, and through assessment of local rehabilitation centers. To date we have had no
telemetered adulteagles die. One telemetry unit has not reported since Julydeubhave yet to
determine if this bird is dead or alive.

Next steps

Trapping of adult eagles for this project is largely complete. We may target one other eagle
territory this winter or spmg, should there be funding and interest. We do aim to telemeter an
additional 58 eagle chicks this spring and follow them through their extended-fiedtjing and then
dispersabperiods Nest visits this spring will also include feather collection ame:tie sample collection.
This winter a second expert field team will conduct winter road transect surveys, to build a distribution
and abundance map of species occurrence through the region.

Our most important next steps will involve data interpretat@md analysis. That effort will
focus on the research questions above and those we highlighted in our timetable (below).
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Timetable, looking backwards and moving forward

This project has a relatively short yet intensive field component (trapping, telgmast visits),

followed by an extensive period of remote telemetry data gathering and analysis. To date we have stuck
closely to the projected timetable in our original proposal. Our original timetable is as follows (with an
additional column evaluatingerformance):

Date Activity Performance
01 October 2011 Contract initiates on time
15 Oct.201Xk Project planning and meetings with BLM biologists,
15 Dec. 2011 site visits, scouting for trapping, testing GSM on time
coverages, order telemetry.
15 Dec. 2017, Trapping & telemetry of adult eagles
30 May 2012 Telemetry of nestlings before they leave the nest.
Blood leadevel analysis on time

Nest site visits; meetings w/ BLM.
Wintering eagle surveys, meetings w BLM.

01 June 2012 Hire GIS biolgist/postdoc to conduct home range & :
" on time (Duerr)
compositional analyses
01 June 2012, Home range, habitat use & change analyses;
01 June 2013 continued evaluation as data accumulate ongoing
Meetings with BLM biologists.
01 October 2012 Progess report due to BLM, meetings with BLM. current report
01-20 Jan. 2013 Winter eagle surveysneeting with BLM. expected
15 Aprilg 15 May Nest visits to monitor productivity & collect genetic expected
2013 samples.
01 June 2018 Dewelopment of framewaorks for follovon monitoring expected, may delay
31 Aug. 2013 and adaptive management, meetings with BLM. for extra data collection
01 Sept. 2018 Creation and submission of final report. expected
30 Sept. 2013 Meetings with BLM.
30 Sept. 202 Contract terminates expected

Key Personnel
Key personnel on this project are:

Todd KatznerPh.D. is a Research Assistant Professor in the Division of Forestry and Natural Resources at
West Virginia University, a dounder of the wildlife telemety company Cellular Tracking Technologies

LLC, and is the lead investigator on this proposal. Katzner has 20+ years of experience as a biologist and
has studied eagles and eagle ecology for the past 15 years, in the USA and abroad. For the past 5 years
he has led research on interactions between golden eagles and energy development in the central
Appalachian Mountains. This work is funded by state wildlife agencies in Pennsylvania, Virginia and West
Virginia, as well as the U.S. Department of Energy.

Philp Turk,Ph.Dis an Assistant Professor of Statistics at West Virginia University and is the lead
biometrician on this project. Turk has 25+ years of experience collecting and analyzing ecological field
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data. Turk has worked with golden eagles in the Bnidgountains of Montana andlsois currently the
lead statistician on our US DoE project investigating interactions between golden eagles and energy
development in the central Appalachian Mountains.

Adam DuerrPh.D. is a Wildlife Biologist in the Dimisdf Forestry and Natural Resources at West

Virginia UniversityDuerr has 18 years of experience studying avian ecology including 6 years of
experience in the Sonan Desert of Arizona andy@&ars of experience with raptors. In addition, he has
more than 10 years of experience studying and modeling drivers of population dynamics, including
causes and consequences of changes in survival, fecundity, and dispersidveloppopulation

modelsthat are applied to determine optimal management strategieseduce conflicts with people,
maximize population sizes of threatened and rare species, and form the basis of adaptive management
of wildlife.

David BrandesPh.D. is aAssociate Professam the Departmenbf Civil & Environmental Engineering

atlaf@ SGGS /2ftS3ASd® . NI YRS&AQ mpb &8SINIAYISNBad Ay St
spatially explicit models of eagle response to complex terrain and weather patterns that are a core

feature of our research to understand eagle movements throtinghcentral Appalachian region.

Tricia Miller Ph.D is a Wildlife Biologist in the Division of Forestry and Natural Resources at West
Virginia University. Millerdmsstudied ecology and behavior of birds of prey for the past 15 years and is
the lead sptial ecologist and database manager for our research on golden eagles and energy
development in the cetral Appalachians. Miller hateveloped the models that describe home range
and habitat use of golden eagles in eastern North America and she haspedehe computer tools to
automate many of the analyses we describe herein.

Michael Lanzones CEO and eimunder of the wildlife telemetry company Cellular Tracking
Technologies, LLC. Lanzone has studied ecology and behavior of birds of prey fst g@+pgears and

is a highly experienced trapper who has captured many of the birds being followed in our current work
in the central Appalachian Mountains.






