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Pe3slome

[MpearoskeHa METOAMKA ONPEAEAEHMsI BO3pAcTa NTEHLIOB opAaHa-6eroxsocta (Haliaeetus albicilla) no BusyaAbHLIM
XapaKkTepUCTMKaM PasBUTHsI OrepeHusi. B OCHOBE METOAMKM Aexar (POTOTabAMWLIbI, CAEAQHHbIE HA OCHOBE CTOTI-
KAAPOB BEO-KaMep, YCTAHOBAEHHDLIX HAa FHE3AAX OPAAHOB B ICTOHMM, AatBum u Poccum. Metoamka GyAeT rnoAesHa
VICCAEAOBATEASIM, OCYLIECTBASIOWMM HABAIOAEHMSI 3a THE3AAMM AVCTAHLIMOHHBLIMM METOAAMM, HAMPUMEP C UCTIOAL3O-
BaHVMEM APOHOB.
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Abstract

The method for determining the age of the White-Tailed Eagle (Haliaeetus albicilla) nestlings was proposed. This
method is based on photo tables made on the basis of stop-frames of web cameras installed on the nests of White-
Tailed Eagles in Estonia, Latvia and Russia. The method will be useful for researchers who monitor the nests by

remote methods, for example using drones.
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BeeaeHne

B xoae MOAEBLIX VMICCA€AOBAHWII OPHUTO-
AOTY PETYASIPHO CTAAKMBAIOTCSI C MPOBAEMOiA
OMpEeAeAeHMsI BO3pacta MTEHLOB B oOche-
AYE€MbLIX FHE3AaX XMIUHLIX OTUL. A onpeae-
A€eHMe Bo3pacTa MTEHLOB M, KaK CAEACTBME,
BLISICHEHUE CPOKOB HadYaAa PasMHOXKXEHMs,
SIBASIETCS1 KPariHE aKTyaAbLHOW 3asayei, OCco-
6eHHO B MOHMUTOPUHIOBLIX UCCACAOBAHMUSIX
(Bird, Bildstein, 2007; Kovacs et al., 2008;
Saurola, 2008; Espin et al., 2014).

Hanboaee TouYHbIE PE3YALTATDI MO OMNMpPEAE-
AEHMIO BO3PACTA MTEHLOB MOTYT ObITh MOAY-
YeHbl C MOMOLILIO U3MEPEHUM PASANYHDIX Ya-
CTeN TeAd, HArPUMEP KAIOBAQ, LI€BKM, KPbIAQ
(Helander, 1981; Picozzi, 1983; Dijkstra et
al., 1990; Austin, Houston, 1997; Bijlsma,
1999; 2016; Dickson, 2003; Hardey et al.,
2009; KapsikuH, 2010; Watson, 2011; Ma-
crepoB, PomaHoB, 2014; KapsikuH u Ap.,

Introduction

During the field research, ornithologists
regularly face the problem of determining
the age of nestlings in the examined nests
of birds of prey.

The most accurate results for determin-
ing the age of nestlings can be obtained by
measuring different parts of the body, for
example, bill, tarsus, wing (Helander, 1981;
Picozzi, 1983; Dijkstra et al., 1990; Austin,
Houston, 1997; Bijlsma, 1999; 2016; Dick-
son, 2003; Hardey et al., 2009; Karyakin,
2010; Watson, 2011; Masterov, Romanov,
2014; Karyakin et al., 2017). At the present
stage of technology development, available
for ornithological research, drones are more
often used to reduce the research press in
monitoring programs for rare species of
birds of prey (Potapov et al., 2013). When
the nest is examined with a drone, it is im-
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2017). Ha coBpeMeHHOM 3Tarie pasBUTUSI
TEXHUKU, AOCTYTHOM AASI OPHUTOAOTMYECKMX
VUCCAEAOBAHUM, AASI CHVMDKEHMSI MCCAEAOBA-

TEALCKOrO Mpecca B Mporpammax MOHMUTO-
]PVIHTra PEAKMX BUAOB XMIUHLIX MTULL, BCE yailue
UCIMOADL3YIOTCS1 APOHBI ([ToTanos u Ap., 2013).
Koraa rHe3A0 06CAeAyeTCsl C MOMOLILIO APO-
Ha HEBO3MOYKHO MPOBECTU U3MEPEHMSI MTEH-
LOB, HO TMOAy4YeHME MHpopmaumm o6 ux
BO3pacTe OCTaéTCsl akTyaAbHLIM. B aTOM Cay-
yae Ha MoMollb MPUXOASIT METOAMKM orpe-
AEAE€HMsl BO3pacta MTEHLIOB, OCHOBAHHbLIE
Ha pototabauax. 1o HMM MOXKHO orpe-
AEAUTL MPUOAUMBUTEALHDBI BO3PACT MTEHLIOB
(AAST KPYMHBLIX BMAOB C MOrPEWHOCTbIO He
Goaee 5 AHEel), CpaBHMBASI Pa3BUTUE MEPbE-
BOrO MOKPOBA MTEHLIOB Ha (pOTOTABAMLAX U
B MCCAEAYEMbIX THE3AaxX. [pumepnt onybAn-
KOBaHHLIX METOAMK OINPEASAE€HMs! BO3pacTa
MTEHLOB XMWHLIX MTUL MO (poTotabAvLam
MMEIOTCS1 AASI LIEAOTO PSIAA BUAOB, B TOM YMC-
A€ AAsl Hactosiumx opAoB (Bepkyta Aquila
chrysaetos, coanHedHoro A. heliaca v cren-
Horo A. nipalensis) u 6eA06pIOXOro opAa-
Ha (Haliaeetus leucogaster) (Hardey et al.,
2009; KapsikuH, 2010; 2012; Watson, 2011;
Dennis et al., 2012; Horvath, 2017).

OAHMM U3 KAIOYEBLIX BMAOB TMpPOrpamm
MOHUTOPVMHra XMIHLIX NTUL B EBporne siBAsi-
etcst opAaH-6eroxsoct (Haliaeetus albicilla)
(Helander et al., 2008). 2TOT BMA TaKoKe
SIBASIETCSl KAIOYEBBLIM M B MPOrpaMmMe MOHU-
TOpPUHra peAkMx BMAOB Poccuiickol cetn
M3y4eHMs1 U OXpPaHbl MepPHATbIX XMIUHMKOB
(KaroueBble Buabl, 2018).

AAst opAaHa-6eAoxBoCTa paspaboTaHa mMe-
TOAMKA OMNPEeAeAeHMsI Bo3pacTa NTeHLOB oT 4
AO 8 HeaeAb (30-60 AHel) Mo AAMHE KpbiAa
(Helander, 1981), HO oTcyTCTBYyeT MeTOAMKA
orpeAeAeHMsl Bo3pacTa Mo BU3YaAbHLIM Xa-
pakTepucTMkam passutusi ornepenus. [pu
STOM BCE OCHOBAaHMsl AAsI Pa3pPabOTKM TaKoii
METOAMKM MO KOHTPOALHLIM FH&3AaM VMMEIOT-
cs. B kauectBe KOHTPOABLHLIX THE3A, AASI KO-
TOPbLIX U3BECTHbI TOYHLIE CPOKU BLIAYTAEHMST

ABTOP KOABLIyeT MTEHLIOB OPAAHA-6EA0XBOCTA
(Haliaeetus albicilla). Boa>kcko-Kamckmii 3armoBeAHMK,
29 mast 2017 roaa. oto ¢ BeG-Kamepbl Ha rHE3A€.

The author ringing White-Tailed Eagle’s (Haliaeetus
albicilla) nestlings. Volga-Kama State Nature Reserve,
May 29, 2017. Photo from the webcam on the nest.

possible to measure nestlings, but getting
information about their age remains rel-
evant. In this case, the methods for deter-
mining the age of nestlings based on photo
tables come to help. Examples of published
methods for determining the age of birds
of prey nestlings are available for a number
of species (Hardey et al., 2009; Karyakin,
2010; 2012; Watson, 2011; Dennis et al.,
2012; Horvath, 2017).

One of the key species in the monitor-
ing programs of birds of prey in Europe is
the White-Tailed Eagle (Haliaeetus albicilla)
(Helander et al., 2008). This species is also
the key one in the monitoring program of
rare species of the Russian Raptor Research
and Conservation Network (Key Species,
2018).

A method for determining the age of
the White-Tailed Eagle nestlings from 4 to
8 weeks (30-60 days) was developed by
measuring the length of the wing (Helander,
1981), but there is no method for determin-
ing the age by visual characteristics of feath-
er development. At the same time, there
are all the grounds for developing such a
method for nests under monitoring. White-
Tailed Eagles’ nests with installed cameras
on them may be used as monitoring nests
where we know the exact time of hatching.
(Ayupov, 2017; Sellis, Kuze, 2017; Web-
cams..., 2018).

The objectives of this research are:

- drawing up a comparative photo table
for visual determination of the age of the
White-Tailed Eagle nestlings, based on im-
ages obtained with the help of cameras in-
stalled on the nests of this species,

- preparation of descriptions of the feath-
ering development as comments to the
photo table,

- identification and discussion of factors,
if any, that influence on the differences in
feathering development of nestlings in dif-
ferent nests.

Materials and methods

The photo archives of 3 nestlings devel-
opment in the nest in Estonia obtained us-
ing a web camera that transmitted an im-
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NTEHLOB, MOIYT ObITb UCMOAL30BaHbI THE3AQ
OPAQHOB, HAa KOTOPbIE YCTAaHOBAEHLI KaMepbl
BuaeoHabAtoaeHust (Ayupov, 2017; Sellis,
Kuze, 2017; Bebkamepui..., 2018).

B Hacrosilee Bpemsi BUAEOHAOAIOAEHME 3a
rHE3AAMM XMLIHDLIX MTULL KTMBHO MPUMEHSsIET-
Csl B UCCAEAOBAHMSIX OPHUTOAOTOB B PA3HLIX
yroakax mupa. C nomMoublo HUX U3ydaercs
BeCb LIMKA Pa3MHOKeHus nTuu. Hepeako ka-
MepPbl BUAEOHAOAIOAEHWSI MOHTUPYIOT BMECTE
C 0BOPYAOBAHNEM AASI OHAAMH-TPAHCASILMM B
TEX MecCTax, rA€ UMeeTCsl YCTOMUMBasl CBsI3b,
obecrieymBaiolLasi nepeaady CUMrHara Mso-
6pakenuii B uHtepHert (Sellis, Kuze, 2017).
MHpopmaumsi, noaydaemasi C MOMOLILIO BU-
AE€OHAOAIOAEHMSI, MO3BOASIET (PUKCUPOBATL B
BMAE OTAEALHBLIX M30OPaXKEHUM (CKPUHILO-
TOB, poTorpachuii) stanbl PasBUTMSI U aHa-
AMBMPOBATL BHEIUHWE WM3MEHEHMs MTEHLIOB
B rHé3pax. CKOMMAEKTOBaHHble B (poTtoTa-
6AMLy  M30OPaKEHMsI  MMOCAEAOBATEALHDIX
3TarioB BHEIUHMX M3MEHEHWI MTEHLIOB, pac-
MPEAEAEHHDLIX MO AHSIM UX Pa3BUTUSI, MO3BO-
ASIIOT OTIPEAEASITh MPUOAUIUTEABLHDIN BO3PACT
MTEHLOB HAa APYIMX rHE3AaX MyTEM BU3yaAb-
HOTO CpaBHEHMSI MTEHLIOB.

LleAbto AAHHOW PaBOTLI SIBASIETCS:

- COCTABAEHUE CPABHUTEALHOM (POTOTAOAM-
Libl AASI BU3YaAbHOTO OTNpPEAEAEHMsT BO3pacra
MTEHLOB OpPAAHA-OEAOXBOCTA, HA OCHOBE
M300pPaKEHNM, MOAYYEHHDBIX C MOMOLILIO Ka-
Mep BUAEOHAOAIOAEHMsI, YCTAHOBAEHHBIX HA
rHé3Aax 3TOro BUAQ,

- MOATOTOBKA OMMCAHUI PAa3BUTKSI ornepe-
HUSl MTEHLOB B KayecTBE KOMMEHTapueB K
drotorabamue,

- BbISIBAEHME U OOCY>KAEHME MPUHMH, BAVISIIO-
LIMX Ha Pa3AVYMST B PA3BUTUM OTEPEHMS! MTEHLIOB
Ha Pa3HbLIX FTHE3AAX, €CAM TAKOBLIE VIMEIOTCS1.

Martepmnansl M1 METOABLI

B kayectBe OCHOBLI AASI COCTABA€HMSI PO-
TOTabAMUbI BO3pacTa MTEHLOB OpAaHa-6e-
AOXBOCTA U TOCAEAOBATEALHOTO OMNUCAHMST
BHEWHMX M3MEHEHWI OLIAM MCMOAL3OBAHDI
¢hoToapxmsbl paseuTUsl 3-X NTEHLIOB B FHE3-
A€ 3TOr0 BMAA B DCTOHMM, MOAYYEHHLIE C
NnoMolLlo  Be6G-KaMepbl, TPAHCAMPOBABLLEN
msobpaxkeHue B ViHtepHet®! 82 (Sellis, Kuze,
2017). Buaeochémka AAQHHOTO FHe3Aa COCTO-
siAach B 2016 r. Ha 3ToM rHe3ae BLIAyNA€HUE
TPEX MTEHLOB TMPOWAO MOCAEAOBATEALHO
13, 16, 20 anpeas 2016 r. B onucateAbHoM
YacTM AAHHOV CTatby B poToTabAMuax 3TO
rHesao obosHadeHo 6yksoii «A». [Noabopka
CKPUHILOTOB C 3TOM KaMepbl C MTEHLAMM Op-
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age on the Internet®" 52 were used as a basis
for drawing a photo table of the age of the
White-Tailed Eagle nestlings and a con-
sistent description of the external changes
(Sellis, Kuze, 2017). The video recording of
this nest was made in 2016. The hatching
of three nestlings in this nest passed suc-
cessively on April 13, 16, 20, 2016. In the
descriptive part of this article this nest is
indicated by the letter “A” in the photo ta-
bles. Screenshots from this camera with the
eagle nestlings aged from 8" to 75" day
were made in 2017. (Bekmansurov, 2017).

We used video archives of observations
over the White-Tailed Eagle breeding in the
Volga-Kama Biosphere Nature Reserve to
compare possible deviations in the nestlings’
development in different nests (Ayupov,
2017). These are data of the breeding in one
nest for 2016 and 2017. In 2016, the eagles
laid 3 eggs, hatching occurred on April 2, 3
and 6, and the youngest nestling died on the
first day after hatching. In 2017, the birds laid
3 eggs again (on February 23, 27 and March
5). The first egg died, and the hatching of the
second and third eggs occurred on April 4
and 8. In the descriptive part of this article in
the photo tables, these two cases of breed-
ing in the same nest are indicated by the let-
ters “B” for 2016 and “C” for 2017.

In addition, we compared the separate
stages of a single nestling development in the
nest in Latvia®® (2015). During the monitoring
of the nest on-line, we made screenshots of
the nestling, the age of which was also known
(the date of hatching is April 15, 2015). This
nest is indicated by the letter “D” in the de-
scriptive part of this article in the photo tables.

A complete photo table summarizing the
screenshots of the images from all the above
cameras is presented in Appendix 154,

The article analyzes the development of
nestlings based on the capabilities of cam-
eras, their location, as well as the position
of nestlings in the nest. Stages of nestlings’
development are arranged by weeks.

Terms from the method of describing
plumage of birds of prey were used to de-
scribe the signs of changes in the feather of
nestlings (llyashenko, 1989).

Results

Description of the nestlings’ develop-
ment stages

1. 1-7 days. The first down remains dur-
ing the whole first week of the nestling’s life
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AaHa B Bo3pacte oT 8 A0 75 AHel caenaHa B
2017 r. (bekmaHcypos, 2017).

AAst cpaBHEHMsI BO3MOYKHLIX OTKAOHEHWM
PasBUTKSI MTEHLIOB HA PA3AMYHLIX THE3AAX
ObIAV UCTIOAL30BAHBI BUAEOAPXMBLI HABAIO-
AEHUIM 34 PA3MHOMKEHMEM OpPAAHA-BEAOXBO-
cra B Bomkcko-Kamckom npupoaHom 6uo-
cchbepHoMm 3aroBeaHuke (Ayupov, 2017). 3to
AAQHHDIE Pa3MHOXKEHMS HA OAHOM THE3Ae 3a
2016 n 2017 roaa. B 2016 r. 3aech OpAaHbl
OTAOXKMAM 3 siilia, BLIAYTA€HME MTEHLIOB NPO-
M30WAO 2, 3 1 6 anpeasi, NPUYEM MAAALIMIA
MTEHEeLl CKOHYAaACST B MEPBbLIN K& A€Hb MOCAE
BbIAyrNAeHus1. B 2017 r. cHOBa NTULIbI OTAOXKMU-
A 3 sivida (23, 27 cpeBpanst u 5 mapra). [ep-
BOE SIALO MOrMOAO, A BLIAYMAEHME MTEHLOB
13 BTOPOTO U TPETLETO sIMLL MPOU3owAo 4 1 8
anpeasi. B onvcareAbHOM Yactu AQHHOVM CTaTby
B (poTOTAbAMLIAX 3T ABA CAYHasl Pa3MHOMKeE-
HUs B OAHOM M TOM >Ke THe3Ae O0OO3HAYEHDI
6ykBamm «B» arst 2016 1. 1 «C» — anst 2017 1.

AOMOAHUTEALHO  CPABHUBAAUCL — OTAEADL-
Hbl€ 3Tarbl Pa3sBUTMsI EAMHCTBEHHOIO MTeHLa
B rHe3ae B AarBun®® (2015 r.). B npouecce
HAOAIOAEHMSI 34 THE3AOM B PEXVMME OHAAVH
AEAAAVCH CKPUHLIOTBI M300OpakeHNM MTeHLA,
BO3PAacT KOTOPOTO TakXKe ObIA M3BECTEH (AaTa
BbIAyrAeHust 15 anpeast 2015 r.). B onmca-
TEALHOW YacTM AAHHOWA CTaTbu B DOTO-TaBAM-
Llax 3TO rHe3A0 0603Ha4YeHo 6yKBoii «D».

lMoAHast  cpoToTabavua, CyMMMpyoLwas
CKPUMHILIOTLI M30OPasKEHUI CO BCEX BbILLEMNE-
PEUYNCAEHHDLIX Kamep, rnpeActaBireHa B [1pu-
AO>KeHuM 184,

B cratbe npoaHaAM3MpPOBAHO pasBUTHE
MTEHLIOB MCXOASl U3 BO3MOXKHOCTEN Kamep
HAOAIOAEHMSI, UX PACMIOAOXKEHMsI, & TaKxke
MOAOXKEHMsI MTEHLIOB B THE3Ae (Hanpumep,
He BCEeraa BO3MOYXXHO PAacCMOTPETh BCE AeTa-
AV VIBMEHEHW, Harpumep, LBeTa KOrten u
Aari, 0COBEHHO Ha HAYaALHLIX STarnax pPaspu-
TSI, a TAKOKE TOYHOE BpPeMsl MCHE3HOBEHMsI
NTEHLOBOro 3y6a). Dtarbl Pa3BUTHs MTEHLIOB
CKOMIMOHOBAaHLI MO HEAEAsIM. AAsl KaKAOWM
HEAEAM OMWCAHLI KAIOYEBLIE MPU3HAKM Ha-
PsIAQ MTEHLIOB U UX U3MEHEHUs] B OTAEALHbIE
AHM. B onmcaHuy BHEWIHUX OTAMYMI MTEHLIOB
pasHoro Bo3pacta MPUBOAMAMCL Hamboaee
3HAYMMbIE Pa3AUYMsT MOCTENMEHHOTO PAa3BU-
TUSI IEPLEBOTO MOKPOBA, MPUYEM OCHOBHOE
BHMMAHUE YAEASIAOCL CTapLIMM  MTEHLAM.
Pasmepbl NTEHLIOB B CPaBHEHMM C Pa3MePOM
SIALIA M B3POCAOW MTULIbI AAHDBI TPUOAU3UTEAL-
HO. V3amMepeHusi AAMHBI KpblA& TPUBEAEHbI
AASI OTA€ALHBIX CAYYAEB U AAST LIEAE AQHHOM
CTaTbu HE SIBASIIOTCS OMPEAEASTIOLIMMM.
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and have a light gray or even silvery white
color and a silky shine. The fluff on the head
is visibly longer. Wide dark gray coriaceous
rings are around eyes. There is an egg burst-
er in the form of a spine on the top of a
culmen, which can be distinguished by re-
mote observation in the form of a whitish
spot against the background of a dark gray
beak. The culmen itself looks angular due to
this egg burster. In the first three days of life
the nestling is visibly larger than the egg.
The nestling actively tries to raise its head,
but it cannot hold it in a vertical position for
long. By the end of the first week, the nest-
ling is almost 2.5 times larger than the egg
(fig. 1). During this period, the egg burster
gradually disappears. It is still present in the
4"-5%" day, but in the 7™ day it becomes un-
apparent.

2. 8-14 days. In the second week of life,
the first down gradually changes to the ju-
venile plumage (second down). On the 8"—
9™ day, the change of plumage is still poorly
visible (fig. 2), but becomes visible on the
11%—12% day. The down feathers start look-
ing less solid and single. More dark mouse-
gray juvenile down begins to be seen
through light neoptile. Gradually neoptile
barbs get out onto the cover, setting on the
tops of the juvenile fluff in the form of light
gray tufts. These light fluffs (neoptile) will be
present in the nestlings’ plumage for long.

By the end of the second week the nest-
lings are already 3.5—-4 times larger than the
eggs. Wide dark gray coriaceous rings re-
main around eyes, it is possible to see the
opening of the external ear.

[MreHubr oparaHa-6earoxBocta. Bospacr crapuero —
11-12 aHeii, cpeaHero — 7—-8 AHei, MAaalero — 2—3
AHs. TatapctaH, HAUMOHAABLHDINA napk «HyvkHsa Kamar.
23.04.2014. doro P. bekmaHCypoBa.

Nestlings of the White-Tailed Eagle. The age of the
senior nestling: 11-12 days, the average nestling:
7-8 days, the younger nestling: 2-3 days. Republic
of Tatarstan, National Park «Nizhnyaya Kama».
23/04/2014. Photo by R. Bekmansurov.
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Puc. 1. [reHUbl opAaHa-
6eroxBocTta (Haliaeetus
albicilla) B nepsyto
HeAeAro >Kn3Hu. Bo3spacr
MNTEHLIOB B rHe3Ae A —
7-4-0 AHeli; B rHe3ae

B — 7-6 AHeli; B rHe3ae
C — 7-3 AHs1.

Fig. 1. Nestlings of
White-Tailed Eagle
(Haliaeetus albicilla)
during the first week af-
ter hatching. Nestling’s
age: nest A) 7-4-0
days; nest B) 7-6 days;
nest C) 7-3 days.

AAst orMcaHust MPU3HAKOB M3MEHEHWM Ha-
]psiAQ MTEHLIOB MCMOAL3OBAHA TEPMMHOAOTMSI U3
METOAMKM ONUCAHMSI NEPLEBOTO NMOKPOBA AHEB-
HbIX XMIIHLIX ML B.1O. Uabsienko (1989).

Pe3yAbTaTbI

OnyMcaHyMe 3TanoB Pa3sBUTHS NTEHLOB

1. 1-7 AHe. [1epBbI MyxXOBOV HapsIA COXpa-
HSIETCS1 B TEYEHVE BCEM MEPBOM HEAGAU >KMU3HU
MTeHLa M MMEET CBETAO CEPLIi MAM AKE Ce-
PeBPUCTO-GEAbI LIBET M LEAKOBUCTDLIA BAECK.
[Tyx Ha ronroBe 3ameTHO AAMHHee. Bokpyr raas
LIMPOKME TEMHO-CEepPbIe KOXMCTble KOoAbLa. Ha
KOHUYMKE HAAKAIOBDLSI MMEETCSI SMOPUOHAALHDI
3yGeLl B BUAE WIMMUKA, KOTOPDIA MOYKHO PazAU-
YUTb MPY AUCTAHLIIOHHOM HAOAIOAEHMM B BUAE
6eA0BaTOrO MATHLILKA HA (POHE TEMHO-CEPOro
KAoBa. CaMO HAAKAIOBLE BLITASIAMT YTAOBATLIM

Gradually, it is possible to distinguish
pteryla in nestlings cover by the generation
of feather precursors, which also continue
to stand out against the background of the
mouse-gray juvenile fluff with lighter tufts of
the second down and neoptile. Thus on the
14" day when the nestlings spread the wings
we can see neat rows of papillae of the feather
precursors with neoptile tufts on the tops. The
neoptile that covers the head from the fore-
head to the nape of the neck also remains
thick and long. Darker juvenile generation is
slightly visible through it (fig. 3).

3. 15-21 days. In the third week, the
growth of nestlings is more noticeable. The
whole complexity of the transition plumage
consisting of generations of embryonic, ju-
venile down is already clearly visible. The
head from the forehead to the neck is also
covered with a thick light neoptile. But on
the rest of the body the differentiation of
the down cover is distinct. More dark ar-
eas of the apterium become visible. Light
neoptile tufts are on the tops of the feather
precursors. Pteryla draws the main areas all
the more. Thus, from the dorsal side, nape,
as well as the interscapular, dorsal, sacral,
and shoulder pterylae are gradually visible
(fig. 4). On the 18" day there are poorly vis-
ible dark spots along the edge of the wing.
This means that the flight feathers began
to grow. A dark band with spots along the
edge of the wing in the place of secondary
flight feathers formation is better visible on
the 19"-20" day at a certain position of the
nestling (fig. 5). On the 21* day this band
becomes even more visible, and one can
also see the horny tubes with a blue hue
on the primary flight feathers. But the be-
ginning of the growth of the quill feathers
is barely visible. Thus, from the end of the
third week, a nidulant (nestling) plumage
begins to grow (fig. 6).

4. 22-28 days. The downy feathers pre-
vail throughout the fourth week of develop-
ment. On the general gray background of
the thick juvenile down, light gray, almost
white fluff continues to show up in the form
of rare single long tufts all over the whole
body. This is the generation of the feather
precursors with the second fluff and without
it, with neoptile on its tops. The top of the
head still remains covered with thick fluff
also of light gray, almost white color. But
the second fluff of mouse-gray color starts
gradually visible through it.

On the 22™ day of development dark, al-
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Puc. 2. [NreHLL opAaHa-
6€eA0XBoCTa BO BTOPYIO
HEAEAIO JKM3HU. AeBast
KOAOHKA: BO3PAcT TeH-
OB B rHe3ae A — 8-5-1
AHeli; B rHe3ae B — 8-7
AHeli; B rHe3ae C — 84
AHei. [IpaBasi KOAOHKa:
BO3PACT MTEHLIOB B THE3-
Ae A — 11-7-4 aAHelt; B
rHe3ae B — 11-10 aHert;
B rHe3ae C — 1 1-7 AHeli.

Fig. 2. Nestlings of
White-Tailed Eagle
during the second
week after hatching.
Nestling’s age: i) left
column: nest A) 8-5-1
days; nest B) 87 days;
nest C) 84 days; ii)
right column: nest A)
11-7-4 days; nest B)
11-10 days; nest C)
11-7 days.

3a CYET 3TOro AMOPHOHAALHOTO 3yba. B nepabie

TPY AHS1 JKU3HM MTEHeLl y)Ke 3aMETHO KpyrHee
siiua. [NTeHeL akTMBHO CTapaeTcs MOAHSITL FOAO-
BY, HO AOATO AepXKaThb €€ B BEPTUKAALHOM MO-
AOXKEHMUM He MoyKeT. K KOHLLy mepBol Heaean
nTeHeLl y»ke Moyt B 2,5 pasa KpyrnHee siua
(puc. 1). B 310T NepuoA nocrerneHHo mcyesaet
3MOPMOHAALHDBIM 3y6. OH ewé NMpUCyTCTBYET B
nepuoA 4-5 AHel, a K 7 AHSIM CTaHOBUTCS He
pasamuMbIM. Ho ¢ momoubio kavep BuA€o-
HAOAIOAEHMSI HE BCETAA BO3MOXKHO ONPEAEAUTD
TOYHOE BPEeMsl €70 MCHE3HOBEHMSI.

2. 8-14 aAHel. Ha BTOpOIi Heaeae >KM3HU
MOCTENEeHHO TMPOVCXOAUT CMEHa MepBOro
MyXOBOTO HapsiAQ Ha MyXOBOW IOBEHWUALHDIN
(BTOpOI NMyxoBoit). Ha 8-9-i1 AeHb cMeHa Ha-
psiAa elé NAOXo 3ameTHa (puc. 2), HO CTaHO-
BUTCs1 3aMeTHOM Ha 11—12-i AeHb. [TyxoBoit
HapsiA Ha4YMHAET BLIASIAETL MEHee POBHLIM

most black spots are very poorly visible on
the nape and shoulder pterylae, as well as
on the top of the wing. This is the begin-
ning of contour feathers growth. On ante-
rior neck and breast pterylae, black spots of
growing feathers are visible from the 22—
23™ day. The tubes of primary flight feathers
about 1 cm long are visible (fig. 7).

On the 24" day, a dark stripe of open-
ing flight feathers of at least 10 mm wide is
visible on the spread wings. In place of for-
mation of primary flight feathers and great-
er covert of primary flight feathers, horny
tubes with a faint bluish tinge and not less
than 10 mm length are also clearly visible
(fig. 8).

In the following days, the growth of feath-
ers and tubes is more visible, as the nest-
lings themselves as a whole. Thus on the
26™ day, the black spots of contour feathers
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Puc. 3. [reHuUbl OpAaHa-
6€eA0xBOCTa BO BTOPYIO
HeAeAlo >Ku3Hu. Bospacr
cTapuwyx NreHUoB — 14
AHE.

Fig. 3. Nestlings of
White-Tailed Eagle
during the second week
after hatching. Age of
the oldest nestlings is
14 days.

M OAHOLBETHLIM, BCAEACTBUE CTAHOBAEHMSI
6oree CAOXKHOM ero CTpykTypbl. CKBO3b
CBETALII 3MOPUMOHAABLHLIA MyX Ha4MHAET
npoceeymBath 60Aee TEMHDIN MLILMHO-CE-
poro LBeTa IOBEHUALHLIM NyX. [ToctreneHHo
60pPOAKM SMOPUMOHAALHOIO MyXa BLITECHSI-
IOTCSl HA MOBEPXHOCTL MOKPOBA, pacrnoAa-
rascb Ha BE€pLIMHAX IOBEHUALHOTO Myxa M
B MpPEAWECTBEHHMKAX MEepa B BMAE CBET-
AO-CEPbIX, MOYTM OEALIX KMCTOYEK, KOTO-
pble MOTYT BBLIFASIAETL CBAASIBLIMMUCS. DTU
CBETALIE MYWMHKM (3MOPUOHAABLHLIA TMyX)
ewé AOATO OYAYT MPUCYTCTBOBATL B HapsIAE€
MTEHLOB.

K KOHLy BTOPOW HeAeAM MTeHLLl Y)Ke B
3,5-4 pasa KkpynHee siiua. Bokpyr raas co-
XPAHSIIOTCSl WIMPOKME TEMHO-CEPLIE KOXKM-
CTble KOAbLLIA, BO3MOYKHO 3aMeTUTL OTBEPCTUE
YIIHOM PaKOBMHDI.

[TocTeneHHo B MOKPOBE MOXXHO pPasAnyarh
Y4acCTKM MTEPUAMIA MO TeHepauuu MpeAlle-
CTBEHHMKOB Mepa, KOTOPblE€ TaKXKe MPOAOA-
JKalOT BLIAGASITLCSI Ha (POHE IOBEHUALHOrO
MyXa MbIMHO-CEPOTO LBETa OOAEE CBETALI-
MW KMCTOYKamMM BTOPOTO MyXOBOrO Hapsiad
M 3MOPUOHAABLHOTO MyXa. Tak Ha 14-i A€Hb
MPU PaCrpPaBA€HHLIX KPBLIALIX Ha MecTe
hopmmpoBaHMsi MaxoBLIX M KPOMOIWMX Me-
PLEB MOXXHO PA3rASIA€TL POBHbLIE PSIAbI CO-
COYKOB MPEALECTBEHHUKOB Mepa C KUCTOY-
Kamy 3SMOPUOHAALHOTO MyXa Ha BEPLIMHAX.
DMOPUMOHAABLHDIN MyX, MOKPLIBAIOLWMA FOAOBY
oT ABa A0 3amelika TakKe emé ocraércs ry-
CTLIM Y AAVIHHBIM, CKBO3bL HEro MpakTM4ecku
He BMAHO BOA€e TEMHOW IOBEHUALHOV reHe-
pauuu (puc. 3).

3. 15-21 AeHb. B TpeTbio HeaeAlo pocT
NTEHULOB BC& GoAaee 3ameTeH. Yke OTYET-
AMBO TIPOSIBASIETCSI BCSI CAOXKHOCTL TMpPO-
ME)XYyTOYHOTO HapsiAaa, COCTOSIEero U3
reHepaumim 3MOPUMOHAALHOTO, IOBEHUADL-

on the shoulders are almost 10 mm long.
The nape begins to acquire a black color
from the growing feathers (fig. 9).

On the 27" day, the visually black stripe
of flight feathers is almost 2 cm long, like
the length of the tubes on the primaries.
The development of the quill feathers
is visibly slow. By the end of the fourth
week of development, the growth of
feathers is visible on the crown and the
nape, although the head is still light gray,
almost white. In contrast, nestling cheeks
are of dark gray color. The beak gradu-
ally gets species-specific proportions. The
main distinguishing features are the sizes
of black spots of growing contour feath-
ers on the entire body and their ratio with
the whole downy cover of the nestling
(fig.10).

5. 29-35 days. Comparing the develop-
ment of the covert in two nestlings in one
nest with the difference of hatching in one
day at the 28" and 29" day, the visual dif-
ferences in the length of contour feathers
and their ratio with the down are evident,
as can be seen from the development of
nestlings in the nest in the Volga-Kama Re-
serve in 2016 (nest “B”).

At the beginning of the fifth week of de-
velopment, the intense growth of flight
feathers and their coverts is already evident,
but the growth of quill feathers is still far be-
hind the flight feathers. Significant growth
of contour feathers occurred in such areas
of pterylae on the dorsal side of the body,
as the posterior neck and interscapular, on
the head.

On the 30" day, when examining the
nestling from the dorsal side with fold
wings, visually about 40 % of the body
area is covered with feathers. Although
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Horo nyxa. [oAoBa OT AGa A0 wWeu TaKkxKe
MOKPLITA TYCTLIM CBETALIM 3MOPUOHAADL-
HbIM nyxom. Ho Ha ocraabHOM yactu Teaa
AnhpepeHumnaums nyxoBoro NokpoBa oT-
yétamBa. [porasiabiBaloTcsi 6oree TEMHbIE
ydactky antepuii. CBeTAble KMCTOYKM 3M-
OPUOHAALHOTO TMyXa Ha BEPWMHAX MPEeA-
WECTBEHHUKOB Mepa BC& BOAblE NMPOpPU-
COBbLIBA€T OCHOBHbLIE€ YYacCTKU MTEPUAUNA.
Tak ¢ AOpPCaALHOWM CTOPOHLI MOCTENEHHO
BLIPUCOBLIBAIOTCSl  3aAHe-lerHas MNTepu-
AVISI, & TaK)KE MeXXAOoMNaToyHasl, CrMHHasl,
KpecTuoBasl, naeyesast (puc. 4). Ha 18-

the area of feathers decreases visibly when
the wings are spread, since the growth of
feathers on the back is much slower. On
the dorsal pteryla, only a few dark spots
of the feather appeared. Whitish neoptile
tufts on the tops of the feather precursors
are still visible on the back and the wings.
Feathers are more and more visible through
neoptile on the crown and on the nape.
The front became notably fledged and is
almost without visible fluff. The length of
the feather on the breast is no less than 10
mm. On the ventral side (breast pteryla),

Puc. 4. [NreHLb OpAaHA-GEAOXBOCTA B TPETLIO HEAEAIO JKM3HM. A€Basi KOAOHKA: BO3PACT NTEHLIOB B rHe3ae A — 15—11-8 aneii (A1); 16-12-9
AHeii (A2); 17—13-10 aHeii (A3). TpaBasi KOAOHKA: BO3PACT NMTEHLIOB B THe3Ae A — 18—14—11 aHeli (A4); B rHe3ae B — 18—17 aAHeii; B rHe3ae C —
1814 aHeii. CTpeAkamy NOoKasaHbl y4acTKM POCTa MAXOBLIX MePbeB.

Fig. 4. Nestlings of White-Tailed Eagle during the third week after hatching. Nestling’s age: i) left column: nest A) 15-11-8 days (Al);
16-12-9 days (A2); 17-13-10 days (A2); ii) right column: nest A) 18-14—11days (A4); nest B) 18-17 days; nest C) 18-14 days. Arrows
indicate areas of growing flight feathers.
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Puc. 5. [reHubl OpAaHa-6EA0XBOCTA B TPETHIO HEAEAIO XKM3HU. /\€Basi KOAOHKA: BO3PACT MTEHLIOB B rHe3ae A — 19—15—12 AHeit; B rHe3ae B —
19-18 aHeit; B rHe3ae C — 19-15 aHeid. [MpaBasi KOAOHKA: BO3PAacT nreHua B rHe3ae D — 15 anesi (D1); 19 aHeit (D2); 21 aeHb (D3). Ctpeakamu
MOKa3aHbl y4acTKM POCTa MaxXoBbIX MepPLEB.

Fig. 5. Nestlings of White-Tailed Eagle during the third week after hatching. Nestling’s age: i) left column: nest A) 19-15-12 days; nest B)
19-18 days; nest C) 19-15 days; ii) right column: nest D) 15 days (D1); 19 days (D2); 21 days (D3). Arrows indicate areas of growing flight
feathers.

the black spots of the contour feathers are
visually about 10-15 mm long and about
5 mm long on the anterior neck pteryla.
Slightly visible spots of the growing feath-
ers just appear on the tibias. Horny tubes

reHeL opAaHa-6eAoxBocTa B Bo3pacte 18-20 AHerd.
TatapcraH. Crnacckmii paiioH. 26.05.2015.
®oto P. bekmaHcypoBa.

Nestling of the White-Tailed Eagle at the age of
18-20 days. Republic of Tatarstan, Spasskiy district.
26/05/2015. Photo by R. Bekmansurov.
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A€Hb TOSIBASIIOTCS MAOXO 3aMeTHble TEM-
Hble MSITHA MO Kpalo KpblAd. DTO O3HA4aeT,
YTO HA4YaACsl POCT MAxOBLIX MepLeB. Tém-
Hasl MOAOCKA MSITEH MO KPalo KPbIAA HA Me-
cre (popMMPOBaHMST BTOPOCTENEHHbIX Ma-
XOB Ay4lle 3aMmeTHa Ha 19-20-i AeHb npu
ornpeAeA&HHOM MOAOYKEHMM MTeHua (puc. 5).
Ha 21-7 AeHb 3Ta noaoca CTaHOBUTCS elwé
3aMeTHee, U MOYKHO TaK)Ke PA3TAsIAETh PO-
roeble TPYOKM (MEHLKM) C CUHMM OTTEHKOM
Ha MepBOCTENeHHLIX Maxax. Ho Hadaro
pOCTa PyAEBLIX €ABa 3aMeTHO. Takum 06-
Pa3oM, y)Ke C KOHLA TPEeTbeN HEAEAM Ha-
YMHaeT (oOpPMUPOBATLCS THE3A0BOM (MTEH-
LIOBbLI/) HapsA (puc. 6).

4, 22-28 aAenb. [TyxoBol NoKpos Npeob-
AAAAeT BCIO YETBEPTYIO HeAeAlo pa3Butus. Ha
obuem cepom (POHE IyCTOro KOBEHMALHOIO
MyXa MPOAOAKAET BLIAGASITLCSI
CBETAO-CEPDLIN, MOYTU  BeAbll
MyX B BUAE PEAKMX OTAEALHLIX
AAMHHBIX KMUCTOYEK MO BCeMy
TEeAYy. DTO reHepauus rpeAalle-
CTBEHHMKOB TMepa CO BTOPLIM
nyxom u 6e3 Hero, c 3mMbpu-
OHAALHBIM TYXOM Ha CBOMX
BeplMHax. Bepx roaosbl no-
MpPe>KHEMY OCTA&TCs1 MOKPLITLIM
TYyCTbIM TYyXOM TaK)Ke CBETAO-
ceporo oyt 6eroro UBeTa.
Ho nocreneHHo uepe3 Hero
TO)KE HauMHaeT MPOTASIALIBATD
MBILIMHO-CEPOro LIBeTa BTOPOW
MyXOBOW HapsiA.

Ha 22-1i aAeHb pa3BuTys Ha 3a-
AHE-LIEHOM U MA€YEBLIX NTePU-
AMSIX, & TAlOKe MO BepXy KPbIAA
O4eHb cAABO 3aMETHLI TEMHDIE,
MOYTM Y€pPHbIE TMSITHLIWLKUA. ITO
Ha4yanO pPOCTa KOHTYPHLIX Te-
pueB. Ha nepeaHein wenHom u
TPYAHOM MTEPUAMSIX  Y€pPHDbIE
MSATHLILKMA ~ PacTylmx rnepLeB
pasamuMmbl ¢ 22-23 AHsl. Xo-
POLIO BMAHO TPYOKM MepBOCTe-
MEHHLIX MAaxOB AAMHOW BU3y-
aAbLHO OKOAO 1 cm (puc. 7).

Puc. 6. [NTeHLb OpAaHA-6EAOXBOCTA B TPETHIO HEAEAIO JKM3HM: BO3-
PACT NTEHLOB B rHe3Ae A — 21—17—-14 aHeii; B rHesae B — 21-20
AHelt; B rHesae C — 21—17 aHeid. CTpeAKo# MOKA3aHbl y4acTKu pocTa
MAaxoBbIX NepPLEB.

Fig. 6. Nestlings of White-tailed Eagle during the third week
after hatching. Nestling’s age: nest A) 21-17-14; nest B) 21-20
days; nest C) 21-17 days. Arrows indicate areas of growing flight
feathers.

on the primaries with spread wings appear
of almost 2.5 cm (fig. 11).

In the 339 day, the area of the covert at the
top of the wing is visually about 50 %. The
largest growth of feathers occurred on the
shoulder pteryla. With the spread wings, it
is visible that the back is covered with gray
fluff, where a part of the back pteryla with
growing feathers is distinguished well. On
the crown and the nape there are more
feathers and less neoptile on the tops of
feathers (fig. 12).

In the 34"-35" day, the covert area on
the dorsal side is more than 60 % with fold
wings. The length of the primaries without
tubes is about 5-6 cm. The tubes themselves

are about of the same length. The length
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Puc. 7. [1eHLbl OpAAHA-6EAOXBOCTA B HETBEPTYIO HEAEAIO PA3BUTMSI. /A€BAST KOAOHKA: BO3PACT IMTEHLIOB B rHe3Ae A — 22—18—15 aHeii; B rHe3ae B
— 22-21 aHet; B rHe3ae C — 22—18 AHeit. [IpaBasi KOAOHKA: BO3PACT MTEHLIOB B rHe3Ae A — 23—19—16 AHelt; B rHe3ae B — 23-22 aHelt; B rHe3ae
C—23-19 anHeii.

Fig. 7. Nestlings of White-Tailed Eagle during the fourth week after hatching. Nestling’s age: i) left column: nest A) 22—18-15 days; nest B)
22-21 days; nest C) 22—-18 days; ii) right column: nest A) 23—19-16 days; nest B) 23-22 days; nest C) 23—19 days.

of the quill feathers without tubes is about
4 cm. The feathers also grow on tibias and
thighs. There are single whitish neoptile tufts
on the feather precursors on the back. There
is less neoptile on the tops of the growing
feathers on the crown and the nape.

NreHeL opAaHa-6eAOXBOCTA B BO3pacre 22—23 AHEA.
TarapcraH. Kamcko-YctbuHckmit paiioH. 02.06.2014.
doto P. bekmaHcyposBa.

Nestling of the White-Tailed Eagle at the age of
22-23 days. Republic of Tatarstan, Kamsko-Ust'inskiy
district. 02/06/2014. Photo by R. Bekmansurov.
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reHubl opAaHa-6eaoxBocTa. Bo3spacr crapuwero —
24-25 aHeit; maaawero — 20-21 AeHb. TatapcraH.
Boaxcko-Kamckuii 3anoBeaHuk. 28.05.2011 r.
®oto P. bekmaHcypoBa.

Nestlings of the White-Tailed Eagle. The age of the
senior nestling: 24-25 days, the younger nestling:
20-21 days. Republic of Tatarstan, Volzhsko-Kamskiy
State Nature Reserve. 28/05/2011.

Photo by R. Bekmansurov.

To this point, we described the develop-
ment of plumage, focusing on the older
nestlings, and did not notice the difference

Ha 24-# aeHb Ha pacnpaBAeHHDLIX KpbIALsIX  in their development in three separate cases
BMAHa TEMHas MoAOca packpbiBarowmxcsi Ma-  of breeding. But in development of the sec-
XO0BbLIX MepbLeB He meHee 10 mm wupuHoi.  ond nestlings in the nest in Estonia (nest “A”)
Ha mecre dhopmmposanmst nep-
BOCTEMEHHDBIX MAXOB U GOABLIMX
KPOIOLWMX repBOCTENEHHbIX
MaxoOB Y>Ke XOPOLIO BUAHLI PO-
rosble TPYOKM C CUHEBATLIM OT-
TEHKOM AAVMHOM TalOKe He Mme-
Hee 10 mm (puc. 8).

B nocaeayromme aHuM poct
nepbeB M TpyOOK BCE 3ameT-
Hee, Kak M CcaMMX MTEHLOB B
ueAoM. Tak Ha 26-7 AeHb Yép-
Hble MsITHA KOHTYPHbIX MepbeB
Ha naevax yke noytm 10 mm
AAVHOM. 3alleek Ha4yuMHaer
npuobperarb YEPHLIA LIBET OT
pacryuwero nepa (puc. 9).

Ha 27-n aeHb BU3yaabHO 4ép-
Hasl MOAOCa MaxoB YyKe MOoYTU
2 cM, KaK M AAMHA TPyOOK Ha
nepBOCTENeHHbLIX Maxax. Pas-
BUTME PYAEBLIX MEPbLEB 3aMeT-
HO oTcTaér. K KoHLy yeTBepTon
HEAEAU PAa3BUTKSI HA TEMEHU U
3aTbIAKE BMAEH POCT nepa, XoTs
roAOBa MO-TIPEKHEMY  BbITASI-
AVT CBETAO-CEPOM, Moutn Oe-
Aom. Ha koHTpacre ¢ Hel Wwéku
MTEHLA BLIFASIASIT TEMHO-CEPOTo
uBeta. KaioB Bcé GoAblue npu-
obpetaer  BMAOCTELIMPUYHDIE
nporopumn. OCHOBHbLIE OTAM-

Puc. 8. [N1eHLb OpAaHA-GEAOXBOCTA B HETBEPTYIO HEAEGAIO PA3BUTHSL.
Bo3pacr nreHUoB B rHe3ae A — 24-20-17 AHeii; B rHe3ae B — 24-23
AHs1; B rHe3ae C — 24-20 AHevi.

Fig. 8. Nestlings of White-Tailed Eagle during the fourth week after
hatching. Nestling’s age: nest A) 24-20-17 days; nest B) 24-23
days; nest C) 24-20 days.
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lNreHewL opAaHa-6eAOXBOCTa B BO3pacte 26—28 AHEN.
TarapcraH. Cnacckmit pasioH. 26.05.2015.
doto P. bekmaHcypoBa.

Nestling of the White-Tailed Eagle at the age of
26-28 days. Republic of Tatarstan, Spasskiy district.
26/05/2015. Photo by R. Bekmansurov.

and in the nest in the Volga-Kama Reserve
in 2017 (nest “C”), with the same interval of
hatching in 4 days after the older one, the
differences in development were revealed.
Thus, since the end of the fourth week, the
YMTEAbHbIE MPU3HAKM 3TO pasmepbl YépHoix  development gap was decreasing between
MsITEH PACTYIIMX KOHTYPHLIX nepbeB Ha Bceli  the older and the middle nestling in the Es-
MOBEPXHOCTM TeAA U UX COOT-
HOlWeEHNe C OOWMM MyXOBbLIM
nokpoBom nreHua (puc. 10).

5. 29-35 aeHn. CpaBHuBas
pasBuTME€ NEepLEBOro MOKPOBa
Y ABYX MTEHLIOB B OAHOM rHe3-
A€ C Pa3sHULIEN BLIAYMAEHUSI
B 1 AeHb B Bo3pacre 28 un 29
AHEl OYEBMAHDLI BU3YyaAbHbLIE
Pa3AUYUsI B AAVIHE KOHTYPHDIX
rnepLeB U MX COOTHOIUEHMsl C
MYyXOBLIM MOKPOBOM, YTO BUA-
HO MO pPAasBUTUIO MTEHLIOB B
rHe3ae B Bomkcko-Kamckom
3arnoBeAHuke B 2016 r. (rHes-
AO «B»).

B Hayane nsiTOn HeaeAmn
PasBUTUSI YoKE€ OYEBMAEH WH-
TEHCUMBHDLIN POCT MaxoB U MX
KPOIOWMX, HO POCT PYAEBLIX
rnepnLeB BCE elé 3ameTHO OT-
cTaér ot maxoBbix. CylecTseH-
HbI POCT KOHTYPHLIX MePLEB
MPOM30LIEeA Ha TakKMX ydacTKax
MNTEPUANIA AOPCAALHOM CTOPO-
Hbl TEAQ, KaK 3aAHEN WerHOM
M MEXKAOTMATOYHOW, Ha FOAOBE.

Ha 30 aeHb npu paccmo-
TPEHUM MTeHLA C AOPCAALHOM
CTOPOHLI  CO  CAOXXE€HHLIMU
KPLIALSIMU  BU3YaALHO OKOAO
40 % naAolaaM TeAa BLITAS-

Puc. 9. [NreHLb OpAAHA-GEAOXBOCTA B YETBEPTYIO HEAGAIO PA3-
BuTMs. Bo3pact nTeHUoB B rHe3ae A — 26—-22—19 AHei; B rHe3ae B
— 26-25 aHeilt; B rHe3ae C — 26—22 AHeld.

Fig. 9. Nestlings of White-Tailed Eagle during the fourth week after
hatching. Nestling’s age: nest A) 26-22—19 days; nest B) 26-25
days; nest C) 26-22 days.
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Puc. 10. [TeHLb OPAAHA-GEAOXBOCTA B YETBEPTYIO HEAEAIO PA3BUTHSI. \€Basi KOAOHKA: BO3PACT MTEHLIOB B rHe3Ae A — 27-23-20 AHeli; B rHe3ae
B — 27-26 AHeit; B rHe3ae C — 27—-23 aAHeid. [1paBasi KOAOHKA: BO3PACT NTEHLIOB B rHe3Ae A — 28 AHeii; B rHe3ae B — 28-27 aHeii; B rHesae C —
28-24 AHEV.

Fig. 10. Nestlings of White-Tailed Eagle during the fourth week after hatching. Nestling’s age: i) left column: nest A) 27-23-20 days; nest B)
27-26 days; nest C) 27-24 days; ii) right column: nest A) 28 days; nest B) 28-27 days; nest c) 28-24 days.

tonian nest. By the 34"-35%" day, the visual
difference in the development of the covert
between them became very poorly visible
(fig. 13). While in the nest in the Volga-Ka-
ma Reserve in 2017 the development of the

MreHew opAaHa-6eAoxBocTa B Bo3pacre 33-35 AHelt.
Yysawms. KosroBckmii pasioH. 07.06.2015.
doto P. bekmaHcypoBa.

Nestling of the White-Tailed Eagle at the age of
33-35 days. Republic of Chuvashskaya, Kozlovskiy
district. 07/06/2015. Photo by R. Bekmansurov.
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Puc. 11. [TeHUb OPAAHA-GEAOXBOCTA B MSITYIO HEAEAIO PA3BUTUsI. A€Basi KOAOHKA: BO3PACT MTEHLIOB B rHe3Ae A — 30—-26-23 areii. [paBast
KOAOHKA: BO3PAacT NnTeHLUOB B rHe3Aae D — 30 AHelt; B rHe3ae B — 30-29 aHeii; B rHe3ae C — 30-26 AHed.

Fig. 11. Nestlings of White-Tailed Eagle during the fifth week after hatching. Nestling’s age: i) left column: nest A) 30-26-23 days; ii) right
column: nest D) 30 days; nest B) 30-29 days; nest C) 30-26 days.

AVT TOKPLITLIM Nepom. XOTsl MpU pacrpas-
A€HUM KPLIALEB MAOLWAAL MEPLEB 3aMETHO
CHMPKAETCsI, TaK KaK Ha CMMHE POCT MepLEB
MAET 3HAYMTEALHO MeAareHHee. Ha crnivHHoM
MTEPUAUM  TOSIBUAOCL TOALKO HECKOALKO
TEMHLIX MsTEH rnepa. Ha crnvHe v KPLIALSIX
emé BMAHLI GeAOBaThie KUCTOUKM 3MOpUO-
HAALHOTO MyXa Ha BEPLIMHAX MPEALECTBEH-
HUKOB repa. CKBO3b 3MOPUMOHAABHLINA MyX
Ha TEMEHU U 3aTbIAKE BCE GOAbLIE MPOTAsi-
ALIBA€T repo. Aob OMepuACs 3HAYUTEALHO
1 y>ke noutn 6e3 BuaMmoro myxa. Ha rpy-
AV AAMHA nepa yke He meHee 10 mm. Ha
BEHTPAALHOM CTOPOHE (rPyAHbLIE MTEPUAUN)
YépHbIE MsITHA KOHTYPHOTO Mepa BU3YaAbHO

youngest nestling corresponded to the usual
pattern of development of older nestlings of
the same age, and there was no abnormali-
ties or acceleration in development of the
younger nestling.

6. 36-42 days. At the beginning of the
sixth week of development, with fold
wings the dorsal side of the bird looks
feathered in more than 80 % of the body.
The area of the feathers increased on the
dorsal pteryla. Rare whitish neoptile tufts
on the feather precursors are still vis-
ible. Rows of upper coverts of secondary
flight feathers formed on the wings. The
length of the flight and the quill feathers
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Puc. 12. [NteHubl opAa-
Ha-6€A0XBOCTa B ISITYIO
HeAeAI0 pasBUTHsI.
AeBasi KOAOHKA: BO3-
PacT NTEHLIOB B rHe3Ae
A — 33-29-26 AHeii; B
rHesae B — 33-32 aHs; B
rHe3ae C — 33-29 aHeli.
lpaBasi KOAOHKa: BO3-
PacT NTEHLIOB B rHe3Ae
C — 34-30 aHeii.

Fig. 12. Nestlings of
White-Tailed Eagle dur-
ing the fifth week after
hatching. Nestling’s
age: i) left column: nest
A) 33-29-26 days; nest
B) 33-32 days; nest C)
33-29 days; ii) right
column: nest C) 34-30
days.

okoAo 10-15 MM AAMHO U OKOAO 5 MM Ha
nepeaHen weriHom nrepuamn. Ha roaeHsix
NTEHLIA TOALKO MOSIBASIIOTCSI CAaBO3amMeTHbIE
nsTHa pacrywero rnepa. Porosbie TpyOku Ha
MEePBOCTENEHHLIX Maxax Ha pPacrpaBAEH-
HBIX KPBIABSIX BLIFASIALIBAIOT MOYTU Ha 2,5 cm
(puc. 11).

B 33 AHs mAowaab nepLEBOro rNoKposa rno
BEPXY KPbLIAA BU3YaALHO COCTABASIET OKOAO
50 %. HamboAbwmii pocT nepLeB Mo MAo-
WaAM MPOU3OLIEA HA TMAYEBLIX MTEPUAMSIX.
[Npu pasBeA&HHbLIX KPLIALSIX BUAHO, YTO CIU-
Ha MOKPLITA CEPLIM MYXOM, TA€ XOPOLLO Bbl-
AEAsIeTCST yYaCTOK CMMHHOM MTEPUAMM, C pa-
CTyWwMMu nepbsimy. Ha TemeHmn u 3atbiake BCé
GoAblLE Nepa U BCE MEHDLIE SMOPUMOHAABLHDIX
MyLWWHOK Ha BEPIUMHaX nepwes (puc. 12).

B 34-35 AHell mpu CAOXKEHHDLIX KPbLIALSIX
MAOLIAAL MEPLEBOTO  MOKPOBA  AOP3aALHOM

increased. There is less neoptile on the
head (fig. 14).

Then the comparison of age becomes
more and more complicated. We have to
look up to the development of feathers on
the ventral side, the length of the flight and
the quill feathers, and the amount of fluff on
the head. Thus already in the 39th day the
flight feathers are almost 1.5-2 times long,
it’s more than in the 36™ day. The tubes of
the primaries are visually about 8-10 cm
long. The nestlings at this time already start
to actively wing. In the wrist part of the
wing, with the spread wings, we can see
the light area of the downy cover, where the
formation of the upper coverts of the pri-
maries is visibly lag behind. The top of the
body with fold wings looks almost 100 %
covered with feathers. The beak is more and
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CTOPOHDI BLIFASIAMT Boaee yem Ha 60 %. Aau-
Ha nepa nepBoCTENeHHLIX MaxoB 6e3 Tpybok
OKOAO 5-6 cm. pMepHO TaKkom >Ke AAMHDI
camn TpyOku. AAMHA pyAeBbix 6e3 Tpybok
OKOAO 4 cM. Ha roaenmn n 6&apax Taioke pa-
C1é1 nepo. Ha crnvHe coxXpaHsitoTcst OTAGALHbIE
6eAoBaTbie KMCTOYKM SMOPMOHAALHOMO Myxa
Ha NpeAwecTBeHHUKax rnepa. Ha temenu u 3a-
TLIAKE TOAOBLI BC& MEHbIIE OCTA&TCsl SMOPUO-
HAALHOTO MyXa Ha BepIUMHAaX PacTyLlero nepa.

Ao cux rnop Mbl ONMUCHIBAAM Pa3BUTHE Orle-
[PeHMs1, OPUEHTUPYSICL HA CTAPLIMX MTEHLIOB,
M He 3aMeTMAM PAa3HULLI B MX PA3BUTMM MO
TPEM OTAGALHBIM CAYHasiM PasMHOXKeHus1. Ho
MO PAa3BUTUIO BTOPLIX MTEHLIOB HAa rHE3Ae B
DCTOHUM (rHe3A0 «A») M Ha rHesae B Boax-
cko-Kamckom 3anoBeaHuke B 2017 r. (rHe3-
A0 «C»), C OAVHaKOBLIM MHTEPBAAOM BbIAY-
MAEHMs1 B 4 AHSI MOCAE CTapIUEro BbISIBUAUCH
pasAnums B pa3BuTUK. Tak y>ke C KOHLa YeT-
BEPTON HEAGAU MEXKAY CTapLIMM U CPEAHUM
MTEHLIOM Ha 3CTOHCKOM TFHe3A€ OTCTaBaHWe B
paseutun cokpawarockb. K 34-35 aAHsm Bu-
3yaAbHasl pasHMLA B PasBUTUM TEPLEBOTO
MOKPOBA MEXAY HMMM CTaaa O4YeHb crabo
pasamuumori (puc. 13). Toraa kak Ha rHesae
B Bomkcko-Kamckom 3anoseanuke B 2017 r.
[Pa3BUTME MAAQALIETO MTEeHLA COOTBETCTBO-
BaAO OOLIYHOM KAPTMHE PAa3BUTMSI CTapLIMX
MTEHLIOB TAKOIO >K€ BO3PacTta, HabAoAaemMon
Ha APYrMx rHésaax, M OTCTaBaHUsl OT HOPMbI
VIAU YCKOPEHMSI Pa3sBUTUSI MAAALLETO MTeHLA
HE OTMEYEHO.

6. 36-42 AHsa. B Havane wecTon Heaean
Pa3BUTUST NPU CAOXKEHHDIX KPLIALSIX AOPCAAbL-
Hasl CTOPOHA MTULLI BLIFASIAMT OMEePEHHOM
6oree yem Ha 80 % Teaa. [Mrowaab nepnLes
YBEAMYMAACL Ha CrnuHHOM nrepuammn. Co-
XPAaHSIIOTCS1 PEAKME BEeAOBATDLIE KMCTOUKM SM-
6PUOHAALHOTO TMyXa Ha MPEALECTBEHHMKAX
nepa. Ha KpblAbsix cdhopmmpoBarnCh PsiAbl

more comparable to the size of the beak of
an adult bird, as is the nestling itself. With
the spread wings, the last remains of sin-
gle whitish neoptile tufts are visible on the
feather precursors on the back. Interscapu-
lar and back pterylae are almost conjointed.
There is still an insignificant border of the
down between them (fig. 15).

It turns out that by the end of this week
the amount of neoptile on the head of
the nestling can vary greatly from 15 or
more (fig. 16).

7. 43-49 days. The nestling looks much
more feathered. The nestling is visually
1.5 times smaller than the adult bird. The
development of the covert on the back
and the ventral part of the body can be
still compared. There is a large spot with-
out feathers on the breast of the nestling
in place of the breast apterium. The lower
part of tibias is still with the fluff. In the
45" day the fold wings already cover
the rump so that only the quill feathers
are visible. Gradually, the interscapu-
lar and dorsal pterylae are joined due to
the feathers growth. In the 49" day the
neoptile is still visible on the feather pre-
cursors on the back. At the beginning of
the week, the downy cover is still visible
around the rump at the base of the quill
feathers, and by the end of the week the
feathers partially cover the bases of the
quill feathers. Tubes of flight feathers, vis-
ible when wings beat, are also a pointer
for comparison (fig. 17).

In this period, there are also variations
in the number of fluffs on the head of the
nestling, which is revealed when compar-
ing nestlings in different nests. Thus in the
43" day less than 10 and more than 20 fluffs
(neoptile) may remain. In the 45" day there

Puc. 13. [TeHLDbl OPAAHA-6EAOXBOCTA B MSTYIO HEAEAIO PA3BUTHSI: BO3PACT MTEHLIOB B rHe3ae A — 35-31-28 AHell.

Fig. 13. Nestlings of White-tailed Eagle during the fifth week after hatching. Nestling’s age: nest A) 35—31-28 days.
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Puc. 14. [TTeHUbl OPAAHA-6EA0XBOCTA B WIECTYIO HEAGAIO PAa3BUTUSl. AeBasi KOAOHKA: BO3PACT MTEHLOB B rHe3ae C — 36-32 AHs. MeXAy crapumm
U MAQALIMM MTEHLIAMM YETKME OTAMYMS B pa3BUTUM ornepenms. [1paBas KOAOHKA: BO3PAcCT NMTeHLOB B rHe3ae A — 37-33-30 aHei (A1), 38-34-31
AHelt (A2). MeKAy CTapM M CPEAHUM MTEHLAMM BU3YAAbLHBIX OTAMYMIA HET.

Fig. 14. Nestlings of White-Tailed Eagle during the sixth week after hatching. Nestling’s age: i) left column: nest C) 36-32 days; Prominent
differences in plumage development between oldest and youngest nestlings. ii) right column: nest A) 37-33-30 days (A1); 38-34-31 days
(A2). No visual differences in plumage development between oldest and youngest nestlings.

BEPXHMX KPOIOIIMX NMEPbLEB BTOPOCTENEHHbIX
MaxoB. YBEAMYMAAChL AAMHA MAaxoB U PyAe-
BbIX. Ha roroBe aMOpMOHAALHOTO MyXa ocTa-
é1cs1 ewé meHble (puc. 14).

Aanee cpaBHeHMe BO3pacTa CTAHOBUTCS
BC& GoAee CAOXKHLIM. TTPUXOAUTCS OpreH-
TUPOBATLCSI MO PA3BUTUIO MEPLEB HA BEH-
TPAAbHOV CTOPOHE, AAMHE MaxoB U PyAe-
BbIX, KOAMYECTBE MyXxa Ha roaose. Tak yke
B 39 AHEl AAMHA MaxoOB BBLITASIAUT MOYTU B
1,5-2 pasa aavHHee, yem B 36 AHel. AAn-
Ha TPyOOK MepPBOCTEMEHHDLIX MAXOB BU3Y-
aAbHO 0KOAO 8—10 cm. teHUbl B 5TO Bpems

are the very few of them. By the end of the
week, they either disappear, or the very few
of them remain till the next week of devel-
opment (fig. 18).

8. 50-56 days. In the 50" day the nest-
ling is almost of the size of an adult bird.
The variability of fluffs on the nestling head
is preserved, or there are no fluffs at all. It
is also possible to distinguish single fluffs
on the border of the crown and the nape,
or light fluffs continue to “sit” on the tops
of growing feathers in the crown and the
nape during this week (nest “D”). During
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Puc. 15. ITTeHLbI OpAaHa-6EAOXBOCTA B LIECTYIO HEAEAIO PA3BUTUsL. /\e€Basi KOAOHKA: BO3PAcT NTeHLoB B rHe3ae C — 39-35 anei (C1), 40-36
AHeit (C2); B rHe3ae A — 40 AHevi. [paBasi KOAOHKA: BO3PAcT NTeHLOB B rHe3ae C — 41-37 AHelt; B rHe3ae A — 41-37-34 aHeri.

Fig. 15. Nestlings of White-Tailed Eagle during the sixth week after hatching. Nestling’s age: i) left column: nest C) 39-35 days (C1); 40-36
days (C2); nest A) 40 days; ii) right column: nest C) 41-37 days; nest A) 41-37-34 days.

the next week of development, the main
comparative attributes may be the pro-
portions of the quill feathers, the coverts
of tibias and thighs, and feathers devel-
opment on the back. Thus, the develop-

NreHel opAaHa-6eAoxBocTa B Bo3pacte 37-40
AHeN. TatapctaH. Boaxkcko-KaMcKkuii 3aroBeAHUK.
09.06.2012. doto P. bekmaHcypoBa.

Nestling of the White-Tailed Eagle at the age of
37-40 days. Republic of Tatarstan, Volzhsko-Kamskiy
State Nature Reserve. 09/06/2012.

Photo by R. Bekmansurov.
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YK€ HAYMHAIOT aKTUBHO MaXaTb KPLIALSIMMU.
B kMcTeBo Yactu KpblAda MpU pacrpaBAeH-
HBIX KPBIALSIX BUAHO CBETAOE MOAE MYyXOBO-
ro NMoKpoBa, rae popMUPOBAHME BEPXHUX
KPOIOIWMX MepbLeB NMEePBOCTENEHHBLIX MAXOB
3aMeTHO OTCTaéT. Bepx Teaa npu CAOXKeH-
HbIX KPBLIABSIX BBLIFASAMT noutn Ha 100 %
MOKPLITLIM NepbsiMu. KatoB Bce Boablie co-
MOCTaBMM C pa3sMepamyu KAIOBA B3POCAON
NTULDLI, KaK M cam nteHeu. [1pu pasaBUHY-
TbIX KPBLIALSIX Ha CIMVHE BUMAHLI MOCAE€AHME
OCTaTKM OTAEALHDLIX OEAOBaTLIX KMCTOYEK
3MOPUOHAALHOTO TMyXa Ha MPEAWECTBEH-
HUKax nepa. MexkaonartoyHasi U CrvHHasl
NTEPUAMM  MOYUYTU COEAMHUAUCL. Meskay
HVMMM €eIl€ COXPAHSETCs He3HauuTeAbHasl
rpaHuLUa MyxoBoro nokposa (puc. 15).

BuisicHsieTcsl, 4TO K KOHLY
3TOM HEAEAM KOAMYECTBO 3SM-
OPUOHAALHBIX — MYyWMHOK — Ha
TOAOBE MTEHLA MOXKET CUABLHO
BapbupoBarb or 15 u Goaee
(puc. 16).

7. 43-49 auen. [lreHeu
BHEIUHE BLIASAUT B OGOAbLIET
creneHu onepéHHuIM. [lreHen
BM3yaAbHO B 1,5 pasa meHblue
B3pocAOM nvubl. Paseutue
NnepLEBOro MOKPOBA CIUHLI U
BEHTPAALHOM 4YacTu TeAa, ewé
noaraércsi  cpaBHeHuo. Ha
rpyAM nreHua 6OAbWOE MSTHO
6e3 nepLeB HA MECTe IPYyAVIH-
Hoi anTtepun. HwkHsis 4yactb
roreHem ewé B nyxy. B 45 aHen
CAOXKEHHDIE KPLIAbSI YXKe 3a-
KPbIBAIOT KPeCTeL Tak, YTO Y>Ke
BMAHO TOALKO PYAEBLIE MeEpPbsl.
[locteneHHO cMbIKalOTCs  3a
CYET poCTa Nnepa MeXKAOMNAaTou-
Hasl U CnuHHas nrepuann. Ha
CrVHE Ha TMpeALeCTBEHHMKaX
nepa sMOPUOHAALHLIN MyX ewé
3ameTeH U B 49 aHel. B Haya-
A€ HEAEAM B PariOHe KpecTua y
OCHOBaHMsl PYAEBLIX ewwé co-
XPAaHSIETCs1  MyXOBOW TOKPOB,

Puc. 16. [MTeHUb OPAAHA-GEAOXBOCTA B IECTYIO HEAEAIO PA3BUTHUS:
BO3pacT NTeHLOB B rHe3Ae D — 41 AeHp; B rHe3ae C — 42-38 aHeit;
B rHe3ae A — 42-38-35 aHeii. KoandecTBo nyImHOK Ha roAOBe
(3MBPHMOHAABHDIV TyX) MMEET BapUAaLIH.

Fig. 16. Nestlings of White-Tailed Eagle during the sixth week
after hatching. Nestling’s age: nest D) 41 day; nest C) 42-38
days; nest A) 42-38-35 days. The amount of down on a had vary
between nestlings.

ment of covert still continues on the back
and single feather precursors with neop-
tile are visible. The base of tibias is still in
fluffs. And the quill feathers have visually
reached a little more than the half of their
length. The breast apterium is not covered
with feathers. It still looks like a large fluffy
spot on the breast (fig. 19).

Single measurements of nestlings con-
ducted during this period (nest “C” and
additional monitoring nest in the Volga-
Kama Reserve) showed that at the 515t
day the wing can be 40-40.5 cm long.
And the weight may vary from 3.2 kg to
4.1 kg. In the 55" day the length of the
wing can be 44-45 cm, and the weight —
4.4-5.5 kg.
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a K KOHLY HEAGAM TMepbsi YXK€ YacTUYHO
NMEePEKPLIBAIOT OCHOBAHMST PYAEBbIX. TpyOKM
MAaxOBLIX MEPLEB, BUMAMMDIE TMPU B3Maxax
KPLIALEB, TAKOKE SIBASIIOTCSI OPUEHTUPOM AASI
cpaBHeHus1 (puc. 17).

B 3TOT mepuoA Taioke CylecTByoT Bapua-
LIMM KOAMYECTBA MYLMHOK HA TOAOBE MTEH-
La, YTO BLISIBAEHO MNPV CPABHEHWUM MTEHLIOB
Ha pasHbIX rHé3aax. Tak B 43 AHs moryt
ocraBarbcsi meHee 10 1 6oaee 20 nywmHOK
(3mBpuoHaALHOro nyxa). Yke B 45 aHen nx
MOJKeT OCTaBarbCsl eAMHMLDLL. K KOHLy He-
A€AU AMOO OHM UCYE3AIOT, AUBO EAMHUYHO
OCTAIOTCSl BMAOTL AO CAEAYIOIIEN HEAEAU
passutust (puc. 18).

8. 50-56 AHew. B 50 aHel nreHeu Bcé
6AMIKE K pasmepam B3pOC-
Aol nTuubl. BapuatmBHOCTDL
MYWKWHOK Ha FOAOBE TMTEHLA
coxpansietcsi. Anbo Habato-
AAeTCsl UX TIOAHOe OTCyT-
ctBue. MOJKHO, TaKk)Ke, pas-
AMYATL OTAEAbHbIE MYIUHKMU
Ha rpaHuLe TEMEHU U 3aTbiA-
Ka, AM6O CBETAbIE MYWMHKM
MPOAOAXKAIOT ~ «CUMAETL»  Ha
BEpPLIMHAX pacTyllero rnepa B
TEMEHHOW OBAACTM M 3aTbIA-
K€ BCIO 3TY HEAEeAl (rHesao
«D»). B caeayrolyio Heaealo
[Pa3BUTUSI OCHOBHLIMM CpPaB-
HUTEALHLIMU Nnpu3HaKamu
MOTYT SIBASITLCSI MPOMOPUUU
PYAEBLIX MepbLeB, MOKPLITUE
roreHen u 6éaep, M paseu-
TMe nepbeB Ha crnuHe. Tak
Ha CruHe eweé MpPOAOA’KaeT-
Csl pasBUTHME MEPLEBOrO MO-
KPOBa M BWAHbLI OTAEAbHbLIE
MpeAleCcTBEHHUKM Mepa ¢
3MOPUOHAABLHLIM MyXOM.
Hu3 roneHein ewé Ttakke B
NMyXOBOM Hapsiae. A pyAae-
Bble  BM3YaALHO  AOCTUTAU
HEMHOro ©GOAee MOAOBMHDI
cBoel AAMHLI. He 3akpbiaach
nepLsMU U FPYAMHHAas anrte-
pusi. OHa Mo-MpeXXHeMy Bbl-

By the end of the eighth week, the area of
the covert on the back and the breast signif-
icantly increases. But the breast apterium is
still visible. Tubes of flight and quill feathers
are larger — to 9-9.5 cm long. But the feath-
ers themselves increased in length.

The down from the underside of the wings
still covers the large area, since the growth of
the lower lesser, median and greater coverts
of both primaries and secondaries is visibly
slow than in the upper coverts. The finger
feathers also lag behind in development.

Nestlings’ size is closer to the size of adult
birds (fig. 20).

9. 57-63 days. At this age nestlings are
almost of a size of an adult bird, feathers

Puc. 17. [TreHubl OpAGHA-GEAOXBOCTA B CEALMYIO HEAGAIO PA3BUTHS.
Bospacr nreHUoB B rHe3ae C — 43-39 aHei (C1) u 49-45 aHevi (C2); B
rHesae A — 46-42-39 AHei.

Fig. 17. Nestlings of White-Tailed Eagle during the seventh week
after hatching. Nestling’s age: nest C) 43-39 days (C1) and 49-45
days (C2); nest A) 46-42-39 days.
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Puc. 18. [TTeHLbI OPAAHA-GEAOXBOCTA B CEALMYIO HEAEAIO Pa3BUTHS. BepxHuii psia: Bo3pact nteHUoB B rHe3ae C — 43-39 aAHell, B rHe3ae A —
43-39-36 aHeii. LIeHTpaAbHbIN psiA: BO3PACT NTeHUOB B rHe3se C — 45-41 AHeii; B rHe3se A — 45-41-38 aHei. HyKHWii psiA: BO3PACT MTEHLIOB B
rHesae C — 4844 aHeii; B rHesae A — 48-44-41 aAHeid.

Fig. 18. Nestlings of White-Tailed Eagle during the seventh week after hatching. Nestling’s age: i) upper row: nest C) 43-39 days; nest A)
43-39-36 days; ii) central row: nest C) 45-41 days; nest A) 45-41-38 days; iii) bottom row: nest C) 48-44 days; nest A) 48-44—41 days.

continue to grow in length. Tubes on flight
and quill feathers remain. The growth of
lower lesser, median and greater coverts
of both primaries and secondaries contin-

[MreHeL opAaHa-6eA0XBOCTa B Bo3pacre 43—45 AHel.
TarapcraH. MeH3eAnHckmii paitoH. 24.06.2013.
doto P. bekmaHcypoBa.

Nestling of the White-Tailed Eagle at the age of 43—
45 days. Republic of Tatarstan, Menzelinskiy district.
24/06/2013. Photo by R. Bekmansurov.
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Puc. 19. ITTeHUbl OpAAHA-6EA0XBOCTA B BOCOMYIO HEAEAIO PA3BUTHS. /A€BAsT KOAOHKA: BO3PACT NMTEHLOB B rHe3ae C — 55-51 aHelt. [IpaBasi KOAOH-
Ka: BO3PAcT NTeHUOB B rHe3ae D — 55 aHeii.

Fig. 19. Nestlings of White-Tailed Eagle during the eighth week after hatching. Nestling’s age: i) left column: nest C) 55-51 days; ii) right
column: nest D) 55 days.

TASIAUT KPYTTHBLIM MYXOBLIM MSITHOM Ha Tpy-
An (puc. 19).

EAVHWYHLIE M3MepeHusl MTEeHUOB, Mpo-
BeA&HHble B 3TOT nepuoA (rHe3ao «C» u
AOMOAHUTEALHOE KOHTPOAbHOE THE3A0 B
Boakcko-Kamckom 3arnoBeaHMKE) ToKa-
3aAM, 4TO B 51 A€HbL AAMHA KpblAa MOXXET
coctaBasiTb 40-40,5 cm. A macca Bapbupo-
BaThb OT 3,2 Kkr A0 4,1 kr. B 55 AHel AAMHa
KpblAa MOXKET cocTaBuThb 44-45 cm, a mac-
ca—4,4-5,5 «r.

K KOHLY BOCHLMOW HEAEAM 3HAUYUTEALHO
YBEAMUYMBAETCS MAOLLAAL MEPLEBOTO MOKPOBA
CnvHLI U rpyan. Ho rpyanHHas antepus ewé
MPOrAsiAbIBAETCsl. TPYOKM MAxXOBLIX U pPyAe-

ues, which can only be seen in the wing
beats. It is the most difficult to visually
determine the age of the nestlings during
this period. They can be confused by age
with the nestlings of the previous and the
next weeks (fig. 21).

10. 64-70 days. At this age the nestlings
are actually juveniles, but visually they dif-
fer little from the nestlings of the previous
week of development.

Tubes on the flight feathers are no longer
visible. The flight and quill feathers are close
to the maximum size, but they probably still
continue to grow (fig. 22).
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BbIX elweé KpynHble A0 9-9,5 cm aamHoln. Ho  Discussion

camu nepbsl YBEAUYMAUCHL B AAVHY. The analysis findings of screenshots and
[TyxoBoW NOKPOB C HM)KHEN CTOPOHbLI Kpbl-  photo archives of the development of the

ALEB 3aHMMAaeET elé 3HaunTeAbHylo naowaab,  White-Tailed Eagle nestlings, according to

TaK KaKk POCT HWKHMX MaablX, cpeaHMx M  web cameras, showed the possibility of

GOABLIMX KPOIOWMX KAaK MEPBOCTENEHHbIX,  their use to visually compare the changes in

TaK 1 BTOPOCTENeHHLIX MaxoB rnpovicxoamt ¢ the nestling and juvenile plumage.

Puc. 20. [TreHLbI OpAAHA-BEAOXBOCTA B BOCLMYIO HEAEAIO PA3BUTHSI. BEpXHMIT psiA: BO3PACT NTEHLIOB B rHe3Ae A — 54-50-47 aHeii (A1), 56
AHelt (A2). LIeHTpaAbHbIN U HYUXKHWIA PsIA: BO3PACT MTEHLIOB B rHe3Ae B — 56-55 aAHerd.

Fig. 20. Nestlings of White-Tailed Eagle during the eighth week after hatching. Nestling’s age: i) upper row: nest A) 54-50-47 days (A1); 56
days (A1); ii) central and bottom rows: nest B) 56-55 days.
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Puc. 21. TTTeHLbl OPAAHA-6EAOXBOCTA B AEBSITYIO HEAEAIO Pa3BUTUsl. /A€Basi KOAOHKA: BO3PACT MTEHLIOB B rHe3ae B — 59-58 aHeii (B1); 61-60
AHeit (B2); 62—-61 aHevi (B3). NpaBasi KOAOHKA: BO3PACT MTEHLIOB B rHe3Ae B — 62—61 aAHeli (B3) u 63—62 aHs1 (B4); B rHe3ae A — 63-59-56 aHeli.

Fig. 21. Nestlings of White-Tailed Eagle during the ninth week after hatching. Nestling’s age: i) left column: nest B) 59-58 days (B1); 61-60
days (B2); 62-61 days (B3); ii) right column: nest B) 62-61 days (B3) and 63-62 days (B4); nest A) 63-59-56 days.

3aMETHO MO3)Ke, YEM BEPXHUX KPOIOUMX ne-
pueB. OTCTalOT B Pa3sBUTMM U MOAMBbILIEYHDIE
nepbst.

[MreHubI MO pasmepy Bcé 6oAble NMPUGAU-
JKAIOTCsl K B3POCALIM mtuuam (puc. 20).

9. 57-63 Ans. [lteHubl B 3TOM BO3pac-
T€ MOYTU CO B3POCAYIO MTULLY, HO Y HUX
MPOAOAXKAETCSl POCT MEepPLEB B AAMHY.
Tpy6OKkM Ha MAaxXOBLIX M PYAEBLIX COXPAHsI-
1oTCs.  [IpoAOAYKAETCS POCT HMDKHUX Ma-
ABIX, CPEAHMX M OGOAbWMX KPOKOWMX Kak
MEepPBOCTENEHHDbIX, TaK UM BTOPOCTEMEHHDLIX
MAaxoOB, 4YTO BO3MOXXHO YBUAETb TOALKO Mpw
B3Maxax KpblAbeB. Bu3ayaAbHO ornpeaeasThb

In the cases considered by us, there are
no significant deviations in the time of
development of the elders or single nest-
lings. Therefore, the main features of the
gradual development of embryonic and ju-
venile plumage in time can be considered
as normal, which can be then specified in
the process of contact research in the nest.
We revealed the non-simultaneous disap-
pearance of neoptile on the crown and the
nape, which is extended from 50" to 60"
day of age. Most likely, this feature has
variations and is not related to the feed-
ing conditions of the nestlings. Variations
of this feature must be taken into account.
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BO3PACT NTEHLIOB B 3TOT NEPUOA Hamboaee
CAOXKHO. MIX MOXKHO myTarth Mo BO3PAacCTy C
MTeHUAMU TMPEAbIAYILEA U CAEAYIOLIEeN He-
AeAb (puc. 21).

10. 64-70 AHe#n. [lTeHULI B 5TOM BO3pac-
Te (pakTMHeCKM CAETKM, HO BHELIHE MaAO YEM
OTAMYATCSI OT MTEHLIOB MPEALIAYLIEN HEAEAU
PasBUTUSI.

TpyOoK Ha MaxOBbIX MEPLSX YXKE HE BUA-
HO. Maxu u pyAeBble BAM3KM K MaKCMMAaAb-
HbIM pasmepam, HO BEPOSITHO ellé MPOAOA-
>KaroT pactm (pvc. 22).

O6cykaenme

PesyAbTaT aHaamsa CKPUHILOTOB U hOTO-
ApPXMBOB PAa3BUTMSI MTEHLOB OpAaHa-6ero-
XBOCTa, MO AAHHLIM PA3AMYHLIX Kamep BU-

In our analysis, a difference in develop-
ment is revealed from the 26™ day of age
for the second nestlings (nests “A” and
“C”). In one case, the development of the
second nestling corresponded to the gen-
eral picture of nestlings’ development in
this age. In another case, we found that
the development was approximately 2
days earlier. Probably, this is due to good
feeding conditions. This fact shows that
deviations in the covert development are
quite possible and, for example, under
the worst feeding conditions the feather-
ing development lags behind, although
our studies have not revealed this. This is-
sue has not been studied yet and requires
further research, but even with severe un-
derfeeding, it is unlikely that the errors in
determining the age of such nestlings will
exceed 5-7 days.

Conclusion

As a result of the analysis of photo ma-
terials obtained during the video moni-
toring of four cases of White-Tailed Ea-
gles breeding, photo tables of nestlings
of different ages from the date of birth to
the 70™ day are arranged with the maxi-
mum possible selection of images that
characterize the signs of feathers devel-
opment.

The description of external changes in
nestlings plumage has been made taking
into account the weekly changes.

These photo tables and description of
external changes can be considered as a
preliminary method that can be used to de-
termine the age of the White-Tailed Eagle
nestlings during remote observations or
analysis of photo archives. This method will
be adjusted when additional material is ac-
cumulated.
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Puc. 22. [TTeHLbI OPAAHA-6EAOXBOCTA B AECSTYIO HE-
AeAlo pa3Butusl. Bospact nTeHUoB B rHesae B — 67-66
AHeli (B1); 69-68 aHevi (B2).

Fig. 22. Nestlings of White-Tailed Eagle during the
tenth week after hatching. Nestling’s age: nest B)
67-66 days (B1); 69-68 days (B1).
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AEOHABAIOAEHMSI, MOKA3aA BO3MOMKHOCTb MX
VICTTIOAL30OBAaHMS1 AASI BUSYAALHOTO CPAaBHEHMsI
VM3MEHEHMI MTEHLIOBOTO U IOBEHUALHOTO Ha-
PSIAOB M COCTABA€HMsI POTOTABAMLILI MTEHLIOB
|pasHoro Bo3pacra.

B paccmarpuBaembix HamMu CAyYasixX 3Ha-
YUTEALHBIX OTKAOHEHMI MO BpPEeMEHU pPas-
BUTMSI CTapMX, AUGO EAVHCTBEHHDLIX MTEH-
LIOB, He BbISIBAGHO. [lO3TOMY OCHOBHbIE
MPU3HAKM  TOCAEAOBATEALHOTO  PAa3BUTUSI
3MOPUOHAALHOTO U IOBEHMABLHOTO HAPSIAOB
BO BPEMEHM MOTYT ObITh PACCMOTPEHDI KaK
HOPMAaAbHbIE, KOTOPLIE 3aTeéM MOTyT ObITh
YTOYHEHDbI B MPOLEeCcCe KOHTAKTHLIX MCCAe-
AOBaHW B rHe3Ae. BoisiBAGHO He OAHOBpe-
MEHHOE MCYE3HOBEHME SMOPUOHAALHOTO
nyxa Ha TEMEHM M 3aTLIAOYHOM obAacTU
FOAOBbI, KOTOPLIA pacTsiHyT ¢ 50-AHEeBHOro
A0 60-aHeBHOro Bospacrta. Ckopee Bcero,
3TOT MPU3HAK MMEeT Bapuauuu U He CBsI-

3aH C YCAOBMSIMM KOPMAEHMs nTeHuos. Ho,
BapMaLUMM AAHHOIO MpPU3HaKa HEOOXOAMMO
YUYUTBLIBATL U YTOYHUTL B AAAbHEWMLIMX UCCAE-
AOBAHMSIX.

B Hawem aHaauze B nepuoA NpPUMMEPHO C
26-AHEBHOTO BO3pacTa AAsl BTOPbLIX MTEHLIOB
(rHe3aa «A» u «C») BbISIBAEHA pasHMLA B pas-
BUTMU. B OAHOM cAayyae pasButue BTOPOro
NTeHUA COOTBETCTBOBAAO OOIWEN KapTUHe
PasBUTUSl CTAPLWIMX MTEHLOB AAsl 3TOTO BO3-
pacra. B Apyrom cayuyae BbIsSIBAEHO ornepexe-
HUE PAasBUTHSI OMEPEHMUsl, NMPUOAUUTEALHO
Ha 2 AHs1. BeposiTHO, 3TO CBSI3aHO C XOpoLK-
MM KOPMOBLIMM YCAOBUSIMU. Tem He meHee,
3TOT (PaKT MOKAa3bIBA€T, YTO OTKAOHEHMs B
Pa3sBUTUMN NEPLEBOrO MOKPOBA BIIOAHE BO3-
MO>KHbI. Tak, Hanpumep, ecTb BEePOSITHOCTD,
YTO MPU XYALIMX YCAOBUSIX KOPMAEHMUST BO3-
MO>KHO OTCTaBaHMe Pa3BUTMSI OMEpPEHUsl, HO
B HallMX UCCAEAOBAHMSIX 3TO HE BLISIBAEHO.

MreHub opAaHa-6eaoxBocTa: A — Bo3pact crapwero — 1 1—12 AHeit, cpeaHero — 7-8 AHel, Maaalero — 2—3 aHsl (TatapcraH, HIT «HwkHsis Kamay,
23.04.2014), B — Bo3pacr crapuero — 26—27 AHeii, Maaawero — 24—-25 aneii (TatapcraH, HIT «HwkHss Kamar, 24.05.2011), C — 3745 aHeit
(TarapcraH, Cnacckmii pasioH, 27.05.2015), D — 48-55 aneii (TatapcraH, HuwikHekamckmii pasioH, 30.05.2013). doto P. bekmaHcyposa.

Nestling of the White-Tailed Eagle: A — the age of the senior nestling: 11-12 days, the average nestling: 7-8 days, the younger nestling:

2-3 days (Republic of Tatarstan, NP «Nizhnyaya Kama», 23/04/2014), B — the age of the senior nestling: 26-27 days, the younger nestling:
24-25 days (Republic of Tatarstan, NP «Nizhnyaya Kama», 24/05/2011), C — at the age of 37-45 days (Republic of Tatarstan, Spasskiy district,
27/05/2015), D — at the age of 48-55 days (Republic of Tatarstan, Nizhnekamskiy district, 30/05/2013). Photos by R. Bekmansurov.
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NreHeu opAaHa-6ero-
XBOCTa B BO3pacre Crap-
we 65 AHeli. TatapcraH.
MamaabILICKMI PayioH.
20.06.2013.

®oto P. bekmaHcypoBa

Nestling of the White-
Tailed Eagle at the

age over 65 days.
Republic of Tatarstan.
Mamadyshskiy district.
20/06/2013.

Photo by R. Bekmansurov.

DTOT BOMPOC MoKa He u3ydeH u Tpebyer
AAABHEMNIINX WCCAEAOBAHUM, OAHAKO AdKe

NPy CMALHOM HEAOKOPME, BPSIA AW MOrpell-
HOCTM B OMPEAEAEHUM BO3PACTa TAKMX MTEH-
LOB OYyAYT MpeBbIaTh 5—7 AHEiA.

3akAlouenme

B pesyAutate aHaausa cpotomarepuaisos,
MOAYYEHHBIX MPU BUAEOHAOAIOAEHUM 34 Ye-
TLIPLMSI CAYHasIMM PA3MHOYKEHMST OPAAHOB-
GEAOXBOCTOB, CKOMIMOHOBAHLI (POTOTAOAULIbI
MTEHLOB PAa3HOro BO3pacta CO AHsI POXKAe-
HUs1 A0 70 AHEN C MAKCMMAALHO BO3MOYKHOM
NMOAGOPKON U30OPASKEHMIA, XAPAKTEPUIYIO-
WMX MPU3HAKM PA3BUTUSI OMNEPEHMSI.

OnucaHve BHEWHMX MU3MEHEHUI Hapsiaa
MTEHLOB COCTABAEHO C YYETOM HEAEALHbLIX
N3MEHEHU.

AaHHble hoTOTaBAULILI U OMUCAHUE BHEILL-
HUX U3MEHEHUN MOIYT ObiTb PACCMOTPEHDI
KaK MpeABapuUTeAbHasi METOAMKA, KOTOPYIO
MOXHO MCIMOAL30BaThL MPU  OMNpPEeAeAEeHUMU
BO3pacra MTEHLIOB OpAaHa-GeAOXBOCTa Mpu
AVICTAHLIMOHHOM HAOAIOAEHMM WMAM aHaAM3e
potoapxmBoB. AaHHasi MeToAMKa OyAeT OT-
KOPPEKTUPOBAHA MPU HAKOMAEHUM AOTOAHM-
TEALHOTO Matepuana.

baaroaapHocTm

ABTOP BoipaxkaeT baaroaapHocTL Ypmacy
Ceancy (Urmas Sellis), SAHucy Kyse (Janis
Kuze), Boaxcko-Kamckomy npupoaHomy
OMoChepHOMY 3arNOBEAHMKY 3a [MPEAO-
CTaBA€HME AOTMOAHUTEABLHLIX MaTepPUarOB
AAsl cocTaBAeHMs (pototabamu, Uropio Ka-
PSIKMHY 3a LeHHble 3aMeYaHusl K cTaTbe.
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