LoNG-TERM BAND ENCOUNTERS OF REHABILITATED
NORTH AMERICAN EAGLES

Al Harmata, Ecology Dept., Montana State University, Bozeman, MT 59717

George J. Montopoli, Dept. of Mathematics & Environmental Science, Arizona Western Collage,
Yuma, AZ 85365

Becky Kean, Montana Raptor Conservation Center, 161 Bent Wing Rd., Bozeman, MT 59715

ABSTRACT

Between 1973 and 2020, 122 Golden Eagles and 115 Bald Eagles submitted to veterinary medical
rehabilitation were banded and released upon recovery in three western states. Adults of both
species comprised the most commonly banded age class of rehabilitated (rehab) eagles. Bald
Eagles admitted for toxins spent less time in rehabilitation than for those admitted for collision
trauma. Encounter (band read for any reason) data from banded eagles provided by the Bird
Banding Laboratory (BBL) were analyzed and fitted to appropriate functions in an attempt to
describe underlying distributions inherent in the data. Up to March 2020, 28 (12.2%) rehab
eagles had been encountered. Encounter rate was 7.4% for rehab Golden Eagles and 16.5%
for rehab Bald Eagles, slightly different than those reported by BBL overall (8.0%, 12.2%,
respectively). All Golden Eagles were recovered (encountered dead) but 26.3% of Bald Eagles
were encountered alive. Days in rehabilitation were not different between species or between
Bald Eagles encountered dead or alive. Sex ratio of encountered eagles was not different from
ratio of banded eagles of either species. Median time between release and encounter for Golden
Eagles was 1.75 yrand 1.42 yr for Bald Eagles. Median distance from banding to encounter site
for Golden Eagles was 7.5 km and 115.7 km for Bald Eagles. Number of encounters per year
was not related to number of rehab eagles banded that year or for any year previous. Encounters
of live Bald Eagles > 30 yr old are discussed. Rehab Golden Eagles may have originated
predominantly from western Canada and Alaska while Bald Eagles may have been a mix of
a local, non-latitudinal migratory population and seasonal latitudinal migrants. Small sample
sizes and lack of precise encounter data prevents utility of rehab eagle encounters to contribute
to demographic vital rate estimates needed for effective management of either species. Banding
rehab eagles may not justify the manpower investment by BBL required to manage data from
banders that band rehab eagles exclusively. Falconry training may be warranted to increase
survival potential of rehab Golden Eagles. If recent trends continue, increased rehabilitation
effort focused on Golden Eagles may be warranted.
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INTRODUCTION GSM transmitters, wing tags, colored leg
bands) rather than just leg bands, especially

on eagles, as more effective tools to
evaluate success of rehabilitation efforts
(e.g., Martell 1991) but others only band.
Other than Lutmerding et al. (2012), we
know of no other reports concerning long-

habilitated (ie.. held i .. term banding of rehabilitated (hereafter
were rehabliitate .(l'e” eem captivity referred as “rehab” or “rehabbed”) Golden
>24 hrs) and relatively few birds were

banded annually. Since then, some raptor
rehabilitation groups have focused primarily
on auxiliary markers (e.g., radio/GPS/

Leg banding has made an important
contribution to the understanding of
movements and longevity of birds
(Wood 1945). Prior to the mid-1970s
the Bird Banding Laboratory (BBL)

did not encourage banding birds that

Eagles (Aquila chrysaetos) and Bald
Eagles (Haliaeetus leucocephalus) based
exclusively on encounters of leg bands.
Here, we report on encounters of rehab
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eagles banded and released over 46 yr in the
Rocky Mountain west.

METHODS

Between May 1973 and March 2020,
634 Golden Eagles and 1002 Bald Eagles
were banded under the authority of Federal
Bird Banding Permit No. 20357 (A.
Harmata) and sub-permits A-G and State
Permits appropriate at the time. Of those,
237 were eagles submitted for veterinary
care for a variety of reasons to individuals,
informal groups, and the Montana Raptor
Conservation Center, and were banded
upon release (Table 1). Rehab eagles
were released as early as August 1973
until October 2019. Eagles were released
near Ft. Collins, Colorado (3 GOEA !, 1
BAEA?), northwest Wyoming (1 GOEA,
3 BAEA), and across the state of Montana
(118 GOEA, 111 BAEA). All eagles were
banded with US Fish & Wildlife (USFWS
now US Geological Survey) issued, pop-
rivet metal leg bands. Age class at release
was determined by methods consistent with
Bloom and Clark (2001) for Golden Eagles
and McCullough (1989) for Bald Eagles.
Golden Eagles were sexed by methods
described by Harmata and Montopoli
(2013) and Bald Eagles sexed by methods
modified from Bortolotti (1984). Nonadult
age classes followed BBL classifications
at banding and were Local or nestling
(L), Hatch Year (HY), After Hatch Year

! Golden Eagle
2 Bald Eagle

(AHY), Second Year (SY), After Second
Year (ASY), and Third Year (TY). Only
After Third Year (ATY) did not follow BBL
criteria. All ATY age class eagles were
adults at least 5 yr of chronological age.
Records were scant for most eagles
admitted to rehabilitation, especially
between 1973 and 1995. However, reason
for admittance could be determined or at
least surmised for some. These reasons
were condensed into three major categories:
1) collision-related injury, including head
trauma, contusions, fractures, dislocations,
etc.; 2) toxicity, mostly from lead (Pb) and
other unknown substances and; 3) “other”
which included an imprinted eagle (N = 1)
and electric shock injuries (N = 2).
Consistent with BBL terminology
we considered a band encounter as
determination of a band number regardless
of condition of the bird (i.e., dead, captured
and released, remotely read on live bird). A
band recovery was an encounter only of a
dead, banded eagle. We compiled banding
and encounter data from BBL records
and data were manipulated in Excel™ or
Statistica 6.0 (Statsoft 2003) spreadsheets.
Only eagles that were held in captivity
for > 24 hr were included in analysis i.e.,
Banding Status Code 2 (Transported to a
different 10-minute block), 4 (Hacked), 5
(Sick, Exhausted) or 7 (Rehab and Held)
were included. Distance between release
and encounter site was calculated for
latitude-longitude (Lati-Long) coordinates
if known but precise encounter coordinates
of several encounters were unknown. Thus,

Table 1. Age classes of eagles rehabilitated, banded, and (encountered) in Colorado, Montana,
and Wyoming, 1973-2019. See narrative for age class acronym.

Age Class at Banding
L HY AHY sY ASY TY Adult  Total
Golden Eagle 2 (1) 31 (1) 5(1) 21(3) 1(1) 8(1) 44 (1)  122(9)
Bald Eagle 4 (1) 16 (4) 7(2) 8 12 (1) 14 (1) 54 (10) 115 (19)
Total 6(2)  47(5) 12 (3) 29 (3) 232 22(2 99 (11) 237 (28)
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Lati-Long coordinates of the southeastern
corner of the 10-minute block provided
by BBL were used. Distance (D(x)) was
calculated by:
D, =ACOS(COS(RADIANS(90-
LatR)) *COS(RADIANS(90- LatE))
+SIN (RADIANS(90- LatR))
*SIN(RADIANS(90- LatE))
*COS(RADIANS(LongR -LongE))*6371;

where:
LatR = latitude of release site, LatE =
latitude of encounter/recovery site, LongR
= Longitude of Release site, LongE =
Longitude of encounter/recovery site.

Time or duration between banding and
encounter was calculated by determining
accrued number of days between dates and
dividing by 365 (= yr). Some encounter
dates were not known because Federal
Wildlife Agents often failed to include
encounter data when submitting dead eagles
to the Federal Eagle Repository in Denver,
Colorado. In such cases the band encounter
creation date provided by BBL minus 6
months was used as encounter date.

Due to small sample sizes precluding
rigorous, statistical evaluation, number
of encounters of nonadult age classes
(L—-TY) were pooled and compared with
Adult age class for proportional analysis
of encounters. Nonadults were composed
of at least 4 yearly age classes (<1, 1, 2, 3)
while adults composed of many (4 — 30).
Encounter distances(x) and time between
release and encounter in yr,  were compiled
sequentially from shortest to longest, logIO(x)
transformed, and regressed with cumulative
proportion of encounters (y). Results were
fitted to appropriate functions (logarithmic,
exponential, polynomial) and displayed in
an attempt to describe distributions inherent
in the data. Bearing (B ) from release site
to encounter site was calculated by:

B, ,=DEGREES(ATAN2(COS(RADIA
NS(LatR))*SIN(RADIANS(LatE))-SIN
(RADIANS(LatR))*COS(RADIANS
(LatE))*COS(RADIANS(LongE -
LongR)), SIN(RADIANS(LongE -
LongR))*COS(RADIANS(LatE)), (see
D, above for variable names).
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We used nonparametric tests when
applicable because distribution normality
was seldom achieved, sample sizes were
small, and medians (X) tended to reduce the
effect of outliers. We accepted P-values
of < 0.05 as significant and indicative of
difference but considered P-values of <0.10
as potentially indicating trend.

RESULTS

Number of in days in captivity needed
for rehabilitation of Golden Eagles (X= 39)
was not different than Bald Eagles (¥= 50)
(Mann-Whitney U= 39.0, P=0.19). Adults of
both species comprised the most commonly
banded age class of rehab eagles. Up to
March 2020, 28 (12.2%) rehab eagles had
been encountered; 9 Golden Eagles (Table 2)
and 19 Bald Eagles (Table 3). Bald Eagles
tended to be encountered over twice as
often as Golden Eagles relative to number
banded (Fisher s Exact Test, one-tailed,

P =0.039). Golden Eagles banded as SY
were the most frequently encountered age
class while Adult was the most frequently
encountered age class of Bald Eagles.
Proportion of non-adult (L — TY) Golden
Eagles recovered was greater than Adults
(two-proportion z test: z = 3.373, P < 0.01)
but no proportional differences in encounters
by age class banded was detected for Bald
Eagles (z = 1.087, P=0.277). All Golden
Eagles were recovered dead while 26.3%
(banded as 1 ASY, 1 TY, 3 Adult) of Bald
Eagle encounters were live captured and
released or band numbers on healthy birds
read by observers. Sex ratio of encountered
eagles was not different from ratio of banded
eagles of either species (Pearson x*(4) = 6.0,
P =0.20).

Number of days Bald Eagles spent in
rehabilitation was not different whether
encountered dead or alive (Mann-Whitney
U=129.5, P=10.96) although rehabilitation
time tended to be less for live encounters
(X 9 days). For banded Golden Eagles
subsequently encountered after release,
collision trauma comprised 62.5% of known
injuries (N = 8) requiring a Xof 30 d (range
21-81) in captivity. One additional Golden
Eagle electrocution injury required 39 d



307.6
286.6
300.9

Encounter?

0.10
7.58

Distance (km) Direction Degrees
284.47

Years Out
0.25
0.25
2.92

Date Release
8/12/2013
1/18/2019
1/16/1999

Days Captive
30
23
21

Injury
Pelvis
Head Trauma
Head Trauma

State Banded
Montana
Montana
Montana

Sex

Age'
HY
ASY

Band #
62947438
70908619
62922749

Table 2. Recovery (all dead) statistics for 9 rehabilitated Gold Eagles banded and released, 1979-2020.

of rehabilitation while Pb
toxicity of another required
N o © ¥ - © 64 da of rehabilitation.
= = S g o = For banded Bald Eagles
«” N = subsequently encountered
after release, collision
trauma comprised 60.0%
of known injuries (N =
T2 s - o 15) requiring a X of 60 d
g S S X 2 %2 (range 25-147) in captivity.
@ 0 Days in rehabilitation were
considerably less for Bald
Eagles treated for toxins
© including lead (Pb) than for
2 B 3 8 E Y known collision trauma (X =
SN 34 da, range 16-47) (Mann-
Whitney U= 3.0, P=0.052).
Time between release
and encounter for Golden
§ % % '(% % 2 Eagles ():(i 1.75 yr) and Bald
S 8 o 8 o Eggles (X=1.42 yr) was not
NI S S E = different (Mann-Whitney U =
74.5, P=0.94). Half of rehab
Golden Eagle encounters may
be expected within 1.07 yr of
release and 95% within 9.3
T 83 > yr. Half of rehab Bald Eagle
encounters may be expected
within less than 1 yr of release
and 95% within nearly 10.7 yr
- E % > @ (Fig. 1).
o g— 2 = = Distance from banding to
encounter site for Bald Eagles
(X=115.7 km) was farther
(Wald-Wolfowitz runs test, Z
T 8 § & & @ adj. = -3.44, P <0.01) than
£ g g e £e g Golden Eagles (X= 7.5 km).
2 2 8 2 2 2 Half of rehab Golden Eagle
) recoveries may be expected
S within 9 km and 95% within
S 1996 km (Fig. 2). Fifty
= 4w ==== é o  Dbercent of encounters of rehab
é é Bald Eagles may be expected
= 5 = < within 108 km and 95%
— § = S S within nearly 1077 km of the
&g £ releasesite.
=22 8 Number of encounters
R i E E’g - § per year was not related
R 3 & & g|2x88 tonumberofrehab eagles
SIS S S 8|252S  banded that year or for an
S YN S5 S|zE2T aty : Y
© © © © @ <= |-~ s yearprevious for either
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Figure 1. Time between release and encounter of banded, rehabilitated Golden and
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Figure 2. Distance between release and encounter of banded, rehabilitated Golden and

Bald Eagles.
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species (Figs. 3 & 4) (r<0.397, P> 0.66).
Distance of encounter from release site was
strongly correlated with time since release
for Golden Eagles (= 0.96, P <0.01) but
slightly less so for Bald Eagles (= 0.53, P
=0.02). Compass quadrant (NE/NW/SE/
SW) of encounter from release site was not
different for Golden Eagle recoveries or
Bald Eagle encounters (Figs. 5 & 6) (x(1) <
0.22, P>0.63).

Notable Bald Eagle Encounters

Three encounters of live, banded
Bald Eagles are noteworthy. One (629-
32527, Table 3) was originally banded
(and colorbanded) as L in a nest at the
confluence of Butler Creek and the Snake
River (43.402661 -110.823989) south of
Jackson, Wyoming on 23 May 1989. He
was encountered alive on 4 April 2018, 14.5
km north of Pinedale, Wyoming (83.6 km,
125.7° from natal nest), a victim of a vehicle
impact and remanded to rehabilitation at
Wind River Raptors, Lander, Wyoming. At
just under 30 yr old, blood analysis indicated

elevated levels of Pb and on X-ray, he had a
3-part ulnar fracture, all bones appeared very
thin, and there were several skeletal breaks
that had healed (Barnes, N., Wind River
Raptors, pers. comm.). He was administered
chelating therapy, healed quickly, and was
released on 18 May 2018 near Lander,
Wyoming. On 28 January 2020 he was
again encountered alive at Hoback Junction,
Wyoming (43.3243 -110.7282) having
impacted a living room picture window,
ending up inside the house. He was again
remanded to rehabilitation, chelated for
elevated blood Pb, and released near the
Snake River, Wilson, Wyoming on 6 March
2020 at near 32 yr old.

The second encounter of note was
629-00173 (Table 3). After recovering in
captivity from a minor impact injury to the
phalangeal portion of the wing, the Colorado
Division of Wildlife provided the eagle to
a research project in the San Luis Valley
of Colorado (Harmata 2002a) to serve as a
lure bird. After a winter season of use, the
SY Bald Eagle was released near Waverly,
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Figure 3. Relationship of cumulative number of recoveries to cumulative number
banded per year for rehabilitated Golden Eagles.
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Figure 5. Directional dispersion and x- y- distance (km) of Golden Eagle recoveries
from release sites.
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Figure 6. Directional dispersion and x- y- distance (km) of Bald Eagle encounters

from release sites.

Colorado (40.7767 -105.0774) on 25
February 1976. She was encountered alive
on Menominee Tribal Lands in northeastern
Wisconsin in 2008 (date uncertain), 31 yrs
later. The encounter was not reported to
BBL by Tribal Authorities due to initial
confusion over the band number and
Sovereignty concerns but was released to
the wild after a successful rehabilitation for
Pb poisoning (Gibson, M., Raptor Education
Group, Inc, Antigo, WI, pers. comm.).

A third encounter of a live eagle
involved rehabilitation effort but is
notable primarily because of longevity.
A nestling Bald Eagle was banded (and
colorbanded) along the Snake River near
Hoback, Wyoming (43.2504 -110.7776)
on 12 June 1982. On 12 March 2016 the
eagle was found alive beneath a power pole
(43.5094 -110.7564) suffering from severe
electric burn damage on one wing. She
was remanded to rehabilitation which was
unsuccessful and she was euthanized at age
34, an age second only to a 38 yr old Bald

34  Harmata et al.

Eagle banded and recovered in New York
(https://www.pwrc.usgs.gov/BBL/longevity/
Longevity main.cfm).

DiscussioN

Encounter Rate

As of 2008, encounter rates reported
by BBL for Golden Eagles and Bald
Eagles were 8.3% and 14.0%, respectively,
the highest of all raptors. Eliminating
multiple encounters of the same eagle (i.c.,
unique), encounter rate of Golden Eagles
reported by BBL (8.0%; Lutmerding et al.
2012) was still slightly greater than that
reported here (7.4%). Unique encounter
rate reported by BBL for Bald Eagles
(12.2%) was less than rehab Bald Eagles
reported here (16.5%). Lower rates for
rehab Golden Eagles than those reported
by BBL were possibly a function of age at
banding. BBL rates are likely composed
of a much higher proportion of younger,
i.e., mostly L or nestling age classes at



banding (e.g., 43% L for Permit 20357)

and younger age classes notoriously have
less environmental awareness fostering
reduced survival potential than older age
classes (e.g., Mclntyre et al. 2006). A
higher proportion (73%) of rehab eagles
were >1 yr old and despite getting into
some difficulty that required treatment/
captivity, likely had a higher post-release
survival potential than young eagles banded
as nestlings (L). A greater preponderance of
rehab Bald Eagles (83%) were banded older
than nestlings also, but higher encounter
rate (16.5%) than rehab Golden Eagles

may be a function of naturally associated
habitat. Bald Eagles are associated with
environments more commonly frequented
by recreationists (marine, riparian, or
lacustrine systems; Stalmaster 1987, Gerrard
and Bortolotti 1988) and thus more likely

to be encountered, while Golden Eagles are
more often found in more remote, upland
environments (Gordon 1955; Palmer 1988;
Watson 1997) that most humans avoid.

Origins of Rehab Eagles

Golden Eagle recoveries were focused
more closely to the release site, i.e., 50%
within 9 km, while Bald Eagles traveled
farther with 50% of encounters within 108
km (Fig.2). Median distance from banding
and encounter site of rehab Golden Eagles
(X =7.58 km) and Bald Eagles (X = 112.44
km) was well within a single day’s cruising
distance for both species (Yates et al. 2001,
Harmata 2002a) and therefore of little
indication of origin.

Date of admission to rehabilitation may
be more instructive as to origins of rehab
eagles rather than movement distance or
direction subsequent to release. Eighty-five
percent (85%) of recorded admission dates
(N =17) of rehab Golden Eagles occurred
within months when migrant eagles from
northerly latitudes would be present in
the Continental US (late autumn to early
spring). In fact, the only admittance dates
in summer were of L and HY age classes
i.e., locally produced eagles. Wintering
Golden Eagles in the western Continental
US have been shown to originate from

western Canada and Alaska (MclIntyre 2006,
Harmata 2015 App. Fig. 17) and in fact,
bearing and distance of one outlying Golden
Eagle recovery clearly indicates origin from
an Alaskan population (Fig. 5).

Rehab Bald Eagles ranged farther
than rehab Golden Eagles (c.f, Figs. 5 &
6). However, 79% of known admission
dates (V= 14) of rehab Bald Eagles were
within months when migrant eagles from
boreal forests of Canada (see Gerrard and
Bortolotti 1988, Harmata 2002a) would be
absent in the Continental US (late spring
to early autumn). As no difference was
detected between species in time from
release to encounter, Bald Eagles may have
been predominantly from a local, non-
latitudinal migratory population (Harmata
et al. 1999). However, outliers (Fig.6)
indicate there also were latitudinal migrants
not nesting/summering within the vicinity of
regional rehabilitation facilities.

Utility of Banding Rehab Eagles

Small sample sizes, lack of precise
encounter data (date of demise, cause,
exact location), and unknown age of Adult
subjects prevents utility of rehab eagle
encounters to contribute to demographic
vital rate estimates needed for effective
management of either species (USFWS
2016, Hunt et al. 2017). One aspect
of demography to which banding may
contribute is longevity. Few permanent
electronic tracking devices and/or
attachment methods (back pack harness)
persist longer than a decade and generally
inflict unacceptable damage or mortality
(Lockhart and Kochert 1980, Withey et
al. 2001, Reynolds et al. 2004, Steenhof
et al. 2006, Baron et al. 2010). Leg bands
endure for the life of an eagle and several
> 30 yr old eagles have been encountered
(see Notable Bald Eagle Encounters, above)
However, considering number of eagles
banded, those encounters are exceedingly
rare.

Reduced survival potential of
previously compromised, rehab eagles
is almost intuitive. Most rehab Golden
Eagles here were recovered within 9.3 yr
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(95%, Fig. 1); somewhat less than expected
longevity found by Harmata (2002b) at just
over 11 yr and may hint at reduced survival
of rehab Golden Eagles. Proportionately
more nonadult age classes were recovered
than Adults. Mclntyre (2012) found 82% of
known mortalities (N = 11) of wild non-
adult Golden Eagles were from starvation,
revealing a possibly additive but generally
unrecognized role of natural mortality.
Increased investment of time and training
such as employing licensed falconers to
intensively train nonadult Golden Eagles
prior to release may help offset natural
mortality (Mauch 1998). Although Adult
rehab Golden Eagles may have an increased
survival potential over nonadults without
training, no recovered rehab Golden Eagle
approached the documented longevity
record of 60 yr (Sweden, Staav 1990).
However, one was near published accounts
of wild Golden Eagles of notable age

(> 20 yr) (Harmata 2012, Harmata and
Restani 2015). Such an encounter may
hint at efficacy of rehabilitation efforts if
encounter date matches actual age.

We know of no published reports
of Golden Eagles breeding subsequent
to rehabilitation but Martel et al.

(1991) reported successful breeding

of a rehabilitated Bald Eagle. Lack of
measurable difference in proportion of
encounters between age classes of Bald
Eagles suggests falconry training to increase
survival potential prior to release may not
be as efficacious as for Golden Eagles. Bald
Eagles taken from the wild are notably
difficult to adequately train (compared to
Golden Eagles) to take naturally associated
prey (fish, waterfowl; AH pers. obs.) thus
effort may be futile from an enhanced
survival perspective.

Ninety-five percent of rehab Bald
Eagles were encountered within 11 yrs
(Fig. 1). Martell et al. (1991) reported on
survival of 19 radio-tagged, rehab Bald
Eagles. Longest survival was 3 yr but all
remaining were < 1 yr. They reported no
band recoveries but several were again
remanded to rehabilitation. Median values
of time between release and encounter
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reported here are likely representative of
actual time rehab Golden Eagles (1.75 yr)
and Bald Eagles (1.58 yr) survive in the
wild post-release. Unfortunately, how
representative these values are of actual
survival is equivocal as many recovery
reports to BBL usually do not include
information on carcass age or cause of
death.

Considering the extended time
to develop adequate sample sizes of
encountered eagles experienced during this
study, banding rehab eagles may not justify
the manpower investment by BBL required
to manage data from banders that band
rehab eagles exclusively, without auxiliary
markers. Few eagles are banded annually
and encounters rare. Best practice may
be for rehab centers to employ established
Master Bird Banding Permit holders familiar
with banding codes, schedules, and reporting
procedures to band rehab eagles and record
and submit data.

Most (87.5%) Golden Eagles and
virtually all Bald Eagles were originally
admitted to rehabilitation due to conflicts
with humans or their artifacts (e.g., vehicles,
power lines, contaminants) and likely met
their ultimate demise for similar reasons
(Russell 2014). Although contaminants
appear to be declining (Stauber et al.

2010) and electrocutions actively managed
(APLIC 2006, 2014), a comparatively high
rate of anthropogenic mortality continues to
affect North American Eagles and is likely
limiting populations west-wide (USFWS
2016).

Evidence is emerging of population
and productivity declines of Golden Eagles
in the western US (Millsap et al. 2013,
Watson et al. 2020). However, Montana
currently (ca. 2020) supports over 500
active Bald Eagle territories in the state,
which far surpasses the estimated carrying
capacity of 352 territories identified by the
Montana Bald Eagle Working Group in
1994 (MBEWG 1994) and the population in
Montana and surrounding States continues
to expand (USFWS 2016). If trends
continue, rehabilitation effort focused
on primarily on Golden Eagles may be
warranted.



ACKNOWLEDGEMENTS

Thanks to Danny Bystrak and the
U.S.G.S. Bird Banding Laboratory for
providing auxiliary marking statistics and
banding and encounter data bases used
in this report. Staff and volunteers of the
Montana Raptor Conservation Center
assisted in recovering wounded eagles,
recording admittance and release data, and
banding eagles. Eagles were banded under
authority of Federal Bird Banding Permit
#20357 and appropriate annual Colorado
Division of Wildlife, Wyoming Game and
Fish, and Montana Dept. of Fish, Wildlife,
and Parks Scientific Collection Permits and
Montana State Univ. IACUC Authorities
when required.

LiTERATURE CITED

APLIC (Avian Power Line Interaction
Committee). 2006. Suggested practices
for raptor protection on power lines: the
state of the art in 2006. Edison Electric
Institute, and the California Energy
Commission, Washington, D.C. and
Sacramento, California. USA. 140 pp.
+Appendices.

APLIC (Avian Power Line Interaction
Committee). 2014. Developing Power
Pole Modification Agreements for
Compensatory Eagle Mitigation for Wind
Energy Projects: Considerations and
Resources for Wind Energy Operators,
Electric Utilities, and Agencies when
Developing Agreements for Power Pole
Modifications as Mitigation for Eagle
Take. Washington, D.C. USA. 24 pp.
+Appendices

D. G. Barron, J. D. Brawn and P. J.
Weatherhead . 2010. Meta-analysis of
transmitter effects on avian behavior
and ecology. Methods in Ecology and
Evolution 1:180-187.

Bloom, P. A. and W. S. Clark. 2001. Molt
and sequence of plumages of Golden
Eagles and a technique for in-hand
ageing. North American Bird Bander
26(3):97-115.

Bortolotti, G.R. 1984. Sexual size
dimorphism and age-related size
variation in bald eagles (Haliaeetus
leucocephalus). Journal of Wildlife
Management. 48(1):72-81.

Gerrard, J. M. and G. R. Bortolotti. 1988.
The bald eagle. Haunts and habits of
a wilderness monarch. Smithsonian
Institution Press, Washington and
London; 177pp.

Gordon, S. 1955. The Golden Eagle; king
of birds. 1st Am. ed. Citadel Press,
New York.

Harmata, A. R., G. J. Montopoli, B. Oakleaf,
P. J. Harmata and M. Restani. 1999.
Movements and survival of bald eagles
banded in the Greater Yellowstone
Ecosystem. Journal of Wildlife
Management 63(3):781-793.

Harmata, A. R. 2002a. Vernal migration
of bald eagles from a southern Colorado
wintering area. Journal of Raptor
Research 36(4):256-264.

.2002b. Encounters of golden eagles
banded in the Rocky Mountain West.
Journal of Field Ornithology 73(1):23-32.

. 2012. Longevity record for North
American Golden Eagle. North American
Bird Bander. 37:24-25.

Harmata, A. and G. Montopoli. 2013.
Morphometric sex determination of
North American Golden Eagles. Journal
of Raptor Research 47:108-116.

Harmata, A. R. 2015. Demographic aspects
of a golden eagle population in southwest
Montana. Unpublished Report, Contract
#8006.10.025585, National Fish &
Wildlife Foundation, Washington, D.C.
USA 52 pp.

Harmata, A. and M. Restani. 2015. A
Notable Golden Eagle Encounter.
Wingspan 24(1):21.

Hunt , W. G, J. D. Wiens, P. R. Law, M. R.
Fuller, T. L. Hunt, D. E. Driscoll and
R. E. Jackman. 2017. Quantifying the
demographic cost of human-related
mortality to a raptor population. PLoS
ONE 12:e0172232.

Long-Term Band Encounters of Rehabilitated North American Eagles 37



Lockhart, J. M. and M. N. Kochert. 1980.
Effects of visual markers and telemetry
devices on the nesting success of Golden
Eagles. Special report to the Bird
Banding Laboratory, Patuxent, MD U.S.A

Lutmerding, J. A., M. Rogosky, B.
Peterjohn, J. McNicoll and D. Bystrak.
2012. Summary of raptor encounter
records at the bird banding lab. The
Journal of Raptor Research 46(1):17-26.

Martell, M., P. Redig, J. Nibe, G. Buhl
and D. Frenzel. 1991. Survival and
movements of released rehabilitated

bald eagles. Journal of Raptor Research
25(3):72-77.

Mauch, K. 1998. Rehabilitating Raptors
with Special Needs: What Falconry
Can Do for Them. Proceedings of
International Wildlife Rehabilitators
Council Conference. 20:182-193.

McCullough, M. A. 1989. Molting
sequence and aging of Bald Eagles. The
Wilson Bulletin 101(1):1-10.

Mclntyre, C. L., M. W. Collopy and M. S.
Lindberg (2006). Survival probability
and mortality of migratory juvenile
Golden Eagles from interior Alaska.
Journal of Wildlife Management
70:717-722.

Mclntyre, C. L. 2012 Quantifying sources
of mortality and wintering ranges of
golden eagles from interior Alaska using
banding and satellite tracking. Journal of
Raptor Research, 46(1):129-134.

Millsap, B. A., A. R. Harmata, D. W.
Stahlecker and D. G. Mikesic. 2014.
Natal dispersal distance of Bald and
Golden Eagles originating in the
Coterminous United States as inferred
from band encounters. Journal of Raptor
Research, 48(1):13-23.

Millsap, B. A., G. S. Zimmerman, J. R.
Sauer, R. M. Nielson, M. Otto, E. Bjerre
and R. K. Murphy. 2013. Golden eagle
population trends in the western united
states: 1968—2010. Journal of Wildlife
Management 77(7):1436-1448.

38 Harmata et al.

MBEWG (Montana Bald Eagle Working
Group). 1994. Montana bald eagle
management plan July 1994. USDI.
Bur. Reclamation, Montana Proj. Off.,
Billings. 104 pp.

Palmer, R. S. 1988. Handbook of North
American Birds. Vol. 4. (Part 2). Yale
Univ. Press, New Haven and London.
465 pp. (pgs. 180 231).

Reynolds, R. T., G. C. White, S. M. Joy and
R. W. Mannan. 2004. Effects of radio
transmitters on northern goshawks: do
tailmounts lower survival of breeding
males? Journal of Wildlife Management
68:25-32.

Russell, R. E. and J. C. Franson. 2014.
Causes of Mortality in Eagles Submitted
to the National Wildlife Health Center
1975-2013. Wildlife Society Bulletin
38(4):697-704.

Staav, R. 1990. The oldest Golden Eagle so
far. Véar Fagelvérld 49.

Stalmaster M. V. 1987. The bald eagle.
Universe Books, New York; 238p

StatSoft, INC. 2003. STATISTICA (data
analysis software system), version 6.
ww.statsoft.com.

Stauber, E., N. Finch, P. A. Talcott and J.
M. Gay. 2010. Lead Poisoning of Bald
(Haliaeetus leucocephalus) and Golden
Eagles (Aquila chrysaetos) in the US
Inland Pacific Northwest region—An
18-year retrospective study: 1991-2008.
Journal of Avian Medicine and Surgery
24:279-287.

Steenhof, K., K. K. Bates, M. R. Fuller, M.
N. Kochert,J. O. McKinley and P.M.
Lukacs. 2006. Effects of Radiomarking
on Prairie Falcons: Attachment Failures
Provide Insights about Survival. Wildlife
Society Bulletin 34(1): 16-126.

US Fish & Wildlife Service. 2016. Bald and
Golden Eagles: population demographics
and estimation of sustainable take in the
United States, 2016 update. Washington
(DC): USFWS Division of Migratory
Bird Management; 101 p.

Watson, J., 1997. The Golden Eagle. Poyser,
London, UK. 374 pp.



Watson, J. W., A. A. Duff and R. W. Davies. Wood, H. B., 1945. The history of bird
2014. Home range and resource banding. Auk 62:256-265.
Selled"“"n b{ G.Pst‘hm‘g“tlore‘é.ad;l“t Yates, R. E., B. R. McClelland, P. T.
golden cagles n the .olumbia Thateau McClelland, C. H. Key and R. E.

Ecoregion: Implications for wind power .
development. Journal of Wildlife Bennetts. 2001. The influence of

Management 78(6):1012-1021 weather on golden eagle migration
& ’ ' in northwestern Montana. Journal of
Watson, J. W. G. E. Hayes , I. N. Keren Raptor Research 35(2):81-91.

and T. E. Owens. 2020. Evidence for
Depressed Reproduction of Golden
Eagles in Washington. The Journal of
Wildlife Management 48(1):1-10.

Withey, J. C., T. D. Bloxton and J. M.
Marzluff. 2001. Effects of tagging and
location error in wildlife radiotelemetry
studies. Pages 43-75 in J. J. Millspaugh,
and J. M. Marzluff, editors. Radio
tracking and animal populations.
Academic, San Diego, California, USA.

Received 06 May 2020
Accepted 21 June 2020

Long-Term Band Encounters of Rehabilitated North American Eagles 39





