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Ontogeny of the star compass in birds: pied flycatchers (Ficedula
hypoleuca) can establish the star compass in spring

Anna Zolotareva®'*, Gleb Utvenko?, Nadezhda Romanova?, Alexander Pakhomov™ and Nikita Chernetsov™3

ABSTRACT

The star compass of birds, like the sun compass, is not innate. To
possess either of them, birds have to observe the rotating sky and
determine its centre of rotation (in the case of the star compass) or the
sun’s movement (for the sun compass). Young birds are believed to
learn how to use the star compass before their first migration, even
though the evidence of this is lacking. Here, we tested whether hand-
raised Pied flycatchers (Ficedula hypoleuca) that had not established
the star compass prior to their first autumn migration can gain it later in
their ontogeny, in spring. We also attempted to examine whether the
observation of diurnal celestial cues (the sun and polarized light) prior
to autumn migration would affect the process of star compass
learning in spring. When tested in the vertical magnetic field under the
natural starry sky, the group of birds that observed the stars in spring
as the first celestial cues were able to choose the migratory direction.
In contrast, the birds that had never seen the stars were not able to
use the nightly celestial cues in the vertical magnetic field. However,
birds that had seen the daytime celestial cues till autumn and the stars
at spring were disoriented, although this might be due to the small
sample size. Our data suggest the possibility that the star compass
may be learned in spring and emphasize the necessity for further
research into the interaction of celestial compasses.

KEY WORDS: Bird ion, Orientation, Compass sy
Celestial cues, Magnetic compass, Migratory birds, Emlen funnels

INTRODUCTION

Migratory birds can use three different compass systems to
determine their migratory direction — the sun compass (Kramer,
1952; Schmidt-Koenig, 1990), the star compass (Emlen, 1967a,b;
Pakhomov et al., 2017) and the magnetic compass (Wiltschko and
Wiltschko, 1972; Hore and Mouritsen, 2016). Even though avian
compass systems work independently of one another (Mouritsen,
1998), there exists a rather complex and species-specific hierarchy
and interactions between them (Pakhomov and Chernetsov, 2020).
It has been assumed that because of their common features, the star
and the sun compasses form a single celestial compass system,
which is independent of the magnetic compass (Alert et al., 2015b;
Wiltschko and Wiltschko, 2015). The magnetic compass is innate
and works around the clock (Mouritsen, 2013), while birds should
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learn orientation according to the sun and the stars in ontogenesis,
observing the rotation of celestial bodies and in some way
processing this information (Emlen, 1970; Wiltschko et al., 1981).
For the proper functioning of the solar and the star compasses, only
vision is necessary, and for the magnetic compass, a separate
magnetoreceptor system is needed (Mouritsen and Hore, 2012).
Despite this, the validity of combining the solar and the star
compasses into a single celestial compass system is not confirmed
or refuted. An important point against this is the fact that the solar
compass depends on the birds” sense of time (Schmidt-Koenig,
1990), whereas the star compass is time independent and can be
used successfully even when the intemal clock is out of sync with
the external photoperiod (Mouritsen and Larsen, 2001; Pakhomov
etal., 2017). Apart from theoretical considerations, the existence of
a unified celestial compass could be shown experimentally if their
common characteristics complement each other.

In order to develop the star compass, young birds should observe
the rotating starry sky and detect the centre of its rotation (Emlen,
1970). However, the behavioural and physiological mechanisms
behind this process remain unknown. After the establishment of a
functional star compass, birds can orient in a species-specific
direction even under a stationary planetarium sky (Emlen, 1967a,b;
Mouritsen and Larsen, 2001).

Currently, the centre of rotation of the starry sky in the northemn
hemisphere coincides with the polar star, because of its position
above the Earth’s rotational axis. However, birds do not have innate
knowledge of what the centre of rotation should look like — indigo
bunting (Passerina cvanea) reared in the planetarium with the sky
rotating around Betelgeuse interpreted it as the centre of rotation and
consequently as the ‘north’ in orientation experiments (Emlen,
1970, 1975). Later, it was shown that garden warblers (Svivia borin)
could even find the centre of rotation of 16 artificial light dots, even
without a dot in the centre (Wiltschko et al., 1987). It should be
noted, however, that the exact duration of observation of the stars by
birds remains unknown: in most studies, it is about 2 weeks or more
(Emlen, 1970; Wiltschko et al., 1987; Able and Able, 1990; Prinz
and Wiltschko, 1992; Michalik et al., 2014). There has only been
one attempt to determine a minimum period of star observation,
suggesting that 7 nights of observing the celestial rotation is not
sufficient for young European robins (Erithacus rubecula) to
establish the star compass, whereas 14 nights is enough (Michalik
etal., 2014).

Since the first experiments of Emlen (1970, 1972), young birds
have been thought to recognize the centre of rotation of the starry
sky strictly before their first migration. There is only one piece of
evidence of the relevance of the first year to the star compass
learning, carried out in six birds (Emlen, 1972). Young indigo
bunting trained to detect Betelgeuse as the sky rotational centre
before their first autumn migration failed to retrain the star compass
after being exposed to a normal rotated starry sky from spring prior
to their second autumn migration. In contrast, implicit evidence that
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JIOBHAX BHEIIHEIT cpeIbl.

OHTOFEHE3 3BE3QHOM0 KOMMACA Y HOYHbIX MUIPUPYIOLLMX NTUL:
MOTYT 11 MYXONOBKU-NECTPYLUKW YCTAHOBUTb 3BE3AHbIN KOMIAC
BECHOMA — OBYYEHWME UK UMMNPUHTUHT?
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'V OTHII, MUTPHPYIOIINX HOYBI, QYHKIMOHIPYOT 3BE3HBI I MATHUTHEII KOMIIACH!. 3BE3HEII KOMIIAC
IITHI He AB/A€TCH BPOKIEHHBIM, II0O3TOMY, YTOOBI IMETh BO3MOKHOCTD HM HOIB30BATHCA, MOTO/bIE IITHITEI
JOJDKHBI HAyYHTBCA PACIO3HABATE eHTP HeOeCHOIo BpaleHHs — Io/mpHyro 3Be3y, YKa3bIBAKOIIYIO0 Ha Ieo-
rpadueckii ceBep B CeBepHOM IOMyMapui. IIpeIonaraioT, UTo YyBCTBUTENBHEII e pHO Il (POPMIIPOBAHILT
3BE37IHOTO KOMIIACA O PAHITIHBAeTCA BpeMeHeM JI0 IepBoil Murparun. To ecTh ITHIB, KOTOpBIe 10 KAKHM-TH-
00 IpIMTHHAM He YBHIeTH HeOecHOe BpallleHIle 10 Hauada OceHHell MITPAITHI, He CMOTYT HCII0Ib30BaTh 3BE31-
HEBI KoMmac. OfHAKO 3TO Ipe/NoIoKeHHe HIKOTAA He OLII0O MOATBep K IeHO SKCllepiMeHTanbHO. B danHoit
paboTe mpoBepAeTCA, MOTYT JIH BRIpallleHHbIE BPYUHYH MYyXONOBKH-TIeCTPYIIKH (Ficedula hypoleuca), KoTo-
pBle He HAYUIIHCH OpPHEHTAIIHH IO 3BE371aM 0 CBOeil MepBoil oceHHell MUTPAITUH, HCIIOIB30BaTh 3BE3IHEIL
KOMIIAC II034e, BeCcHOIl. MBI Takske IIOIBITANCH BBIACHHTD BIIISHHE JHEBHBIX acTPOOPHeHTHpPOB (ComHIe H
TIOJAPI30BAHHEI CBeT) Ha IIpollecc (OpMIpPOBaHIIA 3B&3IHOTO KoMITaca BecHoII. HccneqoBaHIle IPOBOIIII C
1oHA 2019 1. 1o anpeis 2020 1. Ha O1onorndeckoil cranmm «Peidaqmnit» 31TH PAH (KaauHHHT pajckas oI ).
B mrore 2019 1. m3 17 qymingHoK OBITH H3BTEUeHHI 58 MTeHIOB (M0 3—4 MTeHIa 13 THe3Ia) B BozpacTe 4—6
IHel. B 3ToM Bo3pacTe IIasa ITHII €IUE 3aKPBITEL, H OHH He BHIEIN HIKaKHX acTpoopHeHTHPoB (ColHIa,
TIOJAPH30BAHHOIO CBeTa, 3B&31). JIIs coepikaHns ObLIa 000pyNOBaHA XOPOIIO BeHTIUIIPYeMas KOMHaTa 0e3
ZOCTYIIA KO BCeM ecTeCTBEHHBIM HeOeCHBIM acTpOOPHEHTIpaM. 1IpI 3ToM NTEHIB! MOIVI OMIVIIATh MECTHOE
TeOMATHHTHOE I0J1e I MeCTHBII (JOTOIepHO, KOTOPBII aBTOMATIYeCKH HMHTIPOBAICA IAMIAaMI JHEBHOI'O
cBeTa. 8.07, KoTJa ITHITH CTaIII KOPMHTBCSA CaMOCTOATeNLHO, HX pa3/leTIUTH Ha JBe TPYIIEL: I rpymma (n = 44)
0CTaBaNACh B 3aKPBITOM IIOMEIIEHHI C eCTeCTBEHHBIM MarHITHBIM IIoneM (fanee — EMII) 1 HCKycCTBeHHO
CO3IaHHBIM (poTomeproaoM; 11 rpymmy (n = 14) mepeBemH B OTKPHITHIL Bolbep ¢ JocTynoM kK EMIT 1 ko BceM
JTHeBHBEIM acTpoopHeHTHpaM. OceHEI0 Hoclle IOSBIeHHs MITPAIHOHHOTO OecIIoKoiICTBAa MBI IIPOBEPHIIH CIIO-
COOHOCTB K OpPHEHTAITHH Y Kaxk 10l ITHIIB! B CepPHI SKCIIePHMEHTOB ¢ HCIIONB30BaHIeM KOHycoB DMeHa. ITTH-
151 TIPBITAIOT Ha CTEHKH KOHYCa, TOKPBITHIE M00eNEHHOI IITEHKOI, OCTABIAA Ha Hell OTIEUaTKI JIall, KOTophle
B JanbHeiinmeM aHam3upyroTcs. [To 9icIy mapanuH B Kax oM u3 36 cektopo (1 cexktop = 10°) onpezensercs
cpejlHee HallpapIeHHe OpHeHTAIH. [ITHII TeCTHPOBAIH B IBYX YcaorHAx: (1) B EMII 6e3 qocTyma K 3BE31aM;
(2) oy ecTecTBeHHBIM 3BE3IHEIM HeOOM B HCKYCCTBEHHOM BepTHKATIEHOM MAaTrHUTHOM HoJle (fanee — BMIT).
Ha 31My Bce ITHITEI OBUTH TlepeBeIeHBI B 3aKPHITHIL BOTbep Oe3 OKOH ¢ HCKYCCTBeHHBIM (hoTomepnoaoMm. B
Maprte I rpynma Ovlia paszeneHa Ha ABe MOArPYNIEL: Ia (n = 23) ciyknna KOHTpoleM I OCTaBalach B IIOMe-
meHnu, a Ib (n = 19) emecre co II rpynmnoii (n = 12) 0pl1a SKCIOHHPOBaHA 1101 3B&31151. [ToIyUeHHEIe pe3yllb-
TaThl He MOJTBEPAIAIOT IS0 O PelIaroliell POl BpeMeHH [0 [epBOoil MUIPAMIH A1 Pa3BHTIA 3BE3IHOTO
KOMIIAca, KaK IpeJronaranock pasee. Ipu neneirarax 8 BMII moa ecTecTBeHHBIM 3BE3IHBIM HeOOM IPYIIIA
TITHII, HaOMIOABIIHX 32 3BE3aMII BeCHOII B KauecTBe MepBOTO HeOeCHOTO CHTHATa, MOITIA BEIGpaTh HalpaB-
JIeHHe MHTPALHM, B OTIHIIE 0T KOHTPOILHOI IPYIIIB! IITHI, KOTOPBIe HIKOLIA He BIJIEI 3BE3 H He MOIIH
HCTIONB30BATh 3BE3IHEIT KoMmTac B BMII. OfHako TpyIIIa ITHI[, KOTopas 0 OCeHIH BIIeNa acTpOOpHeHTHPLI
ITHEM, @ BECHOH — 3B&351, ObUIa 1€30PHeHTHPOBAHA, XOTA 3TOT Pe3yNIbTaT MOKET ObITh CBA3aH C HeOOIBIINM
pa3MepoM BEIGOPKH. Hamu qaHHEIe IIpe/IIoIaraioT [ACTIHTHOCTD 00yIeHIA 3BE3THOMY KoMmmacy. HekoTopsle

260



IIpunoxenue NeB

BTOPOI" BCEPOCCUWCKMIA OPHUTONOTMYECKUIA KOHTPECC

MATHUTHAA OPUEHTALMA MUTPUPYIOLLIUX NTUL, B
MOHOXPOMATUYECKOM CBETE C HU3KOW MHTEHCMBHOCTBIO

H.U. Pomanosa’, [LA. ¥TeeHko?, ®.A. Lennapuyc?, A.C. Pepopuwesa’ A.P. Maxomos®

1 UHcmumym 6uonozuu u xumuu MY, Mocksa, Poccusa
? CaHkm-emepbypackuli zocydapcmeeHHbili yHusepcumem, CaHkm-lemepbypz, Poccus
? Buonoau4eckuli ghakynomem MY umenu M.B. flomoHocosa, Mockea, Poccus
# 3oonozuveckuli uHcmumym PAH, 6uonozuveckaa cmaHyua «Peibayuli», KanuHuHzpad, Poccus
n.i.romanoval@gmail.com

MIrHapae! OTHI KA To MITPHPYIOT ¢ MecT pa3MHOMKeHHS 10 MecT 3HMOBOK H obOparHo. 1
TOTO YTOOE! COBEpPINATh CTONIh MACIITa0HbIe ITepeMellle I, TR JOIDKHEI 00Ia1aTh CIOCOOHOCTAMII K Ha-
BHTAIII (OIpe/eleHHe CBOeTO MONOKe I OTHOCUTEIBHO IIeMH JBIDKeHHs Oe3 IPAMOT0 CeHCOPHOTO KOHTAK-
Ta ¢ Heil) I opHeHTanun (BEIOOp H o/ IepKaHne KOMIIACHOIO HAIPaBIeH I ), HHBIMI cII0BaMI, 00/1aJaTh Ha-
BHTAIMOHHEI KapToil 1 xommacoM. Ha JaHHETI MOMEHT IIPHHATO CYHTATh, YTO Y IITHIT €CTh TPH He3aBHCHMBIX
KOMIIacHEIe CHCTeMEI — colHeuHas (Kramer, 1953; Moore, 1978), 3B&3Has (Emlen, 1967a,b) 1 MarHNTHas
(Wiltschko, Wiltschko, 1972). HecMOTps Ha TO, UTO MarHHTHBII KOMIAC MTHIT IPHTATHBaeT BHHMaHHE HC-
crejjoBaTelell ¢ MOMeHTA CBOETO OTKPBITH, eT0 CTPYKTYpa H IPHHINNI paboTHI 10 CHX IOpP OCTAIOTCA He 10
KOHIIA ACHBIM. 32 IOCle/HHe [0JIBeKa aKTHBHBIX HCCIIe0BaHNIT OBLI YCTAHOBIEH PAJ] CBOICTR, MPHCYIIHX
MarHHTHOMY KoMmacy: (1) HammuHe (hyHKIIOHATBHOTO OKHA, (2) YyBCTBHTENLHOCTE K TIepeMeHHBIM MarHHT-
HBIM IOJIAM H (3) CBeTO3aBHCHMOCTH MaTHHTHOIO KOMIIaca. Be& 3T0 KOCBEHHO yKa3plBaeT Ha To, 4To padora
MAarHHTHOTO KOMTIaca CBA3aHa CO 3PHUTENLHEIM aHATH3aTOPOM H, TI0-BHIIMOMY, OCHOBaHa Ha OHpaHKaIHbIX
XHMHAYecKHX peakmuax (Ritz, 2000). Tem He MeHee, B [OCIIe/IHIIe TOIEI HapacTaeT HOTPeOHOCTE B Iepemnpo-
BepKe 3THX CBOIICTB, B CBH3H ¢ UeM M OBIIO IPOBeJeHO JaHHOe HCCIIeloBaHHe. B Hacrodllee BpeMd IIpH-
HATO CUNTATh, YTO NTHIEI CIOCOOHBI OPHEHTHPOBATECS 110 MATHATHOMY IIONIO TOIBKO B KOPDOTKOBOTHOBOM
cpBeTe (yIsIpadHOIeTOBOM, CHHEM H 3el1EHOM), a B JUNNHHOBOJIHOBOM CBeTe (3KEIIbII H KpAcHBII) TepAIOT
3Ty CIIocOOHOCTE. To ecTh, CymecTBYeT OIH MK YYBCTBUTEIBHOCTH MarHHTHOTO KOMIaca K CBeTY, I OH
HAaX0JNTCs B KOPOTKOBOIHOBOM CIIeKTpe. 2Ta IHIIOTe3a [IPeKpacHo KoppemipyeT ¢ OHOXIMITIecKIMII acIiek-
TaMI TeopHH PHTIa, omchBatomell paboTy KoMITaca IocpecTBOM OHpaJHKATBHEIX peakilil, I cBolicTBaMH
OenKka-KpHITOXpOMa, SBIAI0NIeToCs IpeIoaaraeMEIM MarHHTOPellellTOpoM B ceTuarke Ima3 Iruil. Ho B To ke
BpeMsA HEMHOTOUICTCHHbIE paboTH YKa3BIBAKOT Ha TO, UTO OPHEHTAIHA B JUTHHHOBOIHOBOM CBETe BCE-TaKH
BO3MOXKHA — TIPH HH3KHX MOKA3aTelIsX HHTeHCHBHOCTH CBeTa, TO eCTh MOTYT CYIIecTBOBATh JIBa KA TyB-
CTBUTEIBHOCTH MArHUTHOTO KOMIIACa K CBeTY: IIPH KOPOTKHX BOJIHAX CBETa C BHICOKOH HHTEHCHBHOCTBK H
JITHHHBIX BOMHAX ¢ HH3KOiL. UTOOR MPOBEPHTH BEIMIEYKa3aHHBIE THIIOTE3BI, MBI TIPOBEIH SKCIEPHMEHTRI Ha
JalbHeM MHIPaHTe MYyXOJIOBKe-NlecTpyIuke (Ficedula hypoleica) Bo BpeMs BeCeHHeil I OCeHHell MUTpanun
B 2021 1. Bee mTHIB! OBITH MPOTECTHPOBAHET TIPH Pa3MHYHBIX YCIOBHAX MOHOXPOMATHUECKOTO OCBEIICHHA:
cuHuil (HETeHCHBHOCTE 0,24 MBT/M?), 3e 18HBII (HHTeHCHBHOCTE 1 MBT/M’) H 3KEITHII cBeT (HHTEHCUBHOCTD
1 MBT/M’) B eCTECTBEHHOM H H3MEHEHHOM (IIOBOPOT HAIPAR/IEHIS Ha MArHITHEIL ceBep Ha 120 rpanycoe mo
LI IPOTHB YACOBOII CTPeNIKI) MATHHTHEIX IIOJISAX. B cHHeM II 3e1€H0M cBeTe ¢ HII3KOI HHTeHCHBHOCTLIO IITH-
1IBI OBIIH Je30PHEHTHPOBAHEL, B TO BpeMd KaK B JKEITOM CBeTe HablIrolalack OpHEeHTallld B Ce30HHO OXKIae-
MOM HalpaBIeHIH 1 PeaKIlis Ha BpalleHNe MaTHITHOTO Tonsl. TakimM o6pa3oM, MOTydeHHBle HAMH pe3yIbTa-
TEI YKa3bIBAlOT Ha TO, YTO MArHATHEII KOMIIAC ITHI IMeeT [Ba INIKA YYBCTBUTEIBHOCTI B KOPOTKOBOTHOBOM
H AMHHHOBOITHOBOM CIIeKTpax, KOTOPEIE 3aBHCAT OT CTelleHH HHTeHCHBHO CTH cBeTa. PaboTa OBIIa IIpoBefleHa
TIpH mojiflepiKke TpanTa POOI Ne 20-04-01059 (pykoBomuTens A.D. [TaxoMoB).
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Naive pied flycatchers (Ficedula hypoleuca) can establish the star compass as late as in spring

Nikita Chernetsov'?, Anna Zolotareva®, . Gleb Utvenko®, Nadezhda Romanova®, Alexander Pakhomov®
t0rntihology Lab, Zoological Institute RAS, St. Petersburg, Russia, 2St. Petersburg State University, St. Petersburg, Russia, *Biological
Station Rybachy, Zoological Institute RAS, Rybachy, Russia, *“Moscow State Pedagogical University, Moscow, Russia

The star compass of birds, like the sun compass, is not innate. To possess either of them, birds have to observe the rotating
sky and determine its centre of rotation (in the case of the star compass) or the sun’s movement (for the sun compass).
Young migrating birds are believed to learn how to use the star compass before their first migration. We tested whether
hand-raised pied flycatchers (Ficedula hypoleuca) that had not established the star compass prior to their first autumn
migration could gain it later in their ontogeny, in spring. We also attempted to examine whether the observation of diurnal
celestial cues (the sun and polarized light) prior to autumn migration would affect the process of learning the star compass
in spring. When tested in the vertical magnetic field under the natural starry sky, the group of birds that observed the
stars in spring as the first celestial cues were able to choose the migratory direction. In contrast, the birds that had never
seen the stars were not able to use the nightly celestial cues in the vertical magnetic field. However, pied flycatchers that
had seen the daytime celestial cues in autumn and the stars in spring were disoriented, although this might be due to the
small sample size. Our data suggest the possibility that pied flycatchers may learn to use the star compass in spring and
emphasize the necessity for further research into the interaction of celestial compasses.

Nationally important habitat for Latham’s snipe in Australia

Birgita Hansen?, Jodie Honan, Richard Chamberlain, Julian Di Stefano, John Bentley, Jon Fallaw, Col Kohlhagen, Craig
Moarley, Don Stewart, Lori Gould
!Federation University, Ballarat, Australia, 2Food Agility CRC, Sydney, Australia

Latham’s snipe (Gallinago hardwickii) is one of 37 migratory shorebird species listed under national environmental
legislation in Australia. Its highly cryptic nature and dispersed, low-density distribution pose challenges for monitoring and
conservation planning. As a consequence, knowledge of population dynamics is generally lacking. The Latham’s Snipe
Project was established in 2014-2015 to address this knowledge gap. Surveys began in south-western Victoria and
expanded in subsequent years across eastern Australia. A large network of volunteers surveyed nearly 300 sites and
identified 59 that support nationally significant numbers of snipe (i.e. 218 birds). However, only eight of these sites have
any formal protection, accounting for less than 10% of the total number of Latham’s snipe recorded over the entire study.
The probability of occurrence and density of Latham’s snipe was significantly higher in urban compared to non-urban
wetlands, and large congregations of >30 snipe/hectare were almost entirely confined to urban wetlands. Qur findings
indicate that Latham’s snipe congregate more frequently than previously thought and the majority of these congregations
occur in urban areas. The lack of formal protection for most sites places the species at a high conservation risk in Australia
through land development, particularly in coastal areas where the largest congregations tend to occur.

Navigational mechanisms in birds: A review of recent advances

Dmitry Kishkinev

Keele University, Newcastle-under-Lyme, UK

Displacement studies have demonstrated that birds are capable of true navigation, usually defined as the ability to return
to a known goal after displacement to a completely unknown location without relying on familiar surroundings, cues that
emanate from the destination, or information collected during the outward journey. Despite more than 70 years of
experimental research, including technically sophisticated approaches, we still poorly understand how birds can truly
navigate, and what sensory cues and systems they use for that. Recent studies provided support for both the magnetic
and olfactory map hypotheses. The former proposes that birds use parameters of the geomagnetic field more or less
predictably distributed on the globe, whereas the latter assumes that birds can “smell” their position by taking advantage
of odours predictably distributed in the atmosphere. In terms of the role of Earth’s magnetic field, direct evidence recently
demonstrated that migratory birds can navigate using geomagnetic cues extrapolated beyond the range of magnitude
they previously experienced. Simultaneously, a growing body of reports further strengthened the idea that olfactory cues

62



IIpunoxenune Ne/|

heavier, oceanic, and from high-latitude regions. However, conservation status had little influence on seabird tracking
propensity. We identified 54 threatened species for which we did not find published tracking records, and 19 with very
little data. Additionally, much of the existing tracking data are not yet available to other researchers and decision-makers
in online databases. We highlight priority species and regions for future tracking efforts. At a time when major decisions
need to be made to better conserve seabirds and the environments on which they depend, we provide guidance toward
an ethical, rational, and efficient global tracking program for seabirds as a contribution to their conservation.

Tracking the migration of Eurasian oystercatchers in East China

Xinjie Zhao®

*School of Life Sciences, Fudan University, Shanghai, China

Clarifying the migration route and stopover sites is the basis for bird conservation and habitat management. Little is known
about the migration of the near-threatened Eurasian oystercatcher (Haematopus ostralegus) in East Asia. Here we
reported the migration of Eurasian oystercatchers (H. o. osculans) according to tracking of four adults using GPS-GSM
trackers. During northward migration, birds departed from nonbreeding sites at the coasts of Shandong and Jiangsu on
March 10th (+3 days). All four birds stopped over at Yalujiang coast before arriving at breeding sites in Heilongjiang on
April 5th (+5 days). During the southward migration, birds departed from breeding sites on July 25th (+6 days). All the
birds stopped over at Yalujiang coast again before arriving at their nonbreeding sites on November 26th (+6 days). The
mean migration distance was 1605 km for northward migration and 1686 km for southward migration. Birds stayed for an
average of 110 days at nonbreeding sites and 111 days at breeding sites. Surprisingly, birds stopped over at Yalujiang coast
for a total of 144 days, with an average of 24 days during northward and 120 days during southward migration. The long
stopover duration of Eurasian oystercatchers is uncommon in migratory birds. This is because birds moulted flight feathers
at Yalujiang coast during southward migration, suggesting that Yalujiang coast is a high-quality stopover site for the
Eurasian oystercatchers.

Trade-off between song complexity and colourfulness in Paridae

Thomas Tietze!, Antje Hahn?, UIf Johansson®
INABU (BirdLife Germany), Berlin, Germany, *Universitit Hamburg, Hamburg, Germany, *Swedish Museum of Natural History,
Stockholm, Sweden

Complex singing as well as plumage colouration of male birds are honest signals for potential partners and provide
information about the males’ quality. To function as honest signals, both traits must be costly for the males. Due to limited
resources, we expect a trade-off between the expression of both traits. This study researches the relation between song
complexity and plumage colouration in Paridae. These belong to the songbirds (Oscines) and show great variability in song
and plumage colouration across species. For statistical analysis, we implemented a phylogenetically generalized model of
least squares containing potential explanatory variables. In the best model, body size besides colourfulness had a negative
impact on song complexity: Large colourful tits sing less complex and vice versa. This result supports the hypothesis of a
trade-off between costly traits and their likely intense signal function. This study contributes to a better understanding of
how sexual selection influences the diversification of traits.

Two sensitivity peaks of the avian magnetic compass to monochromatic light: True or false?

Alexander Pakhomov?!, Nadezhda Romanova?, Gleb Utvenko®, Aleksandra Fedorishcheva?®, Fedor Cellarius®
Biological Station Rybachy ZIN RAS, Rybachy, Russian Federation, ?Moscow State Pedagogical University, Moscow, Russian Federation,
3Lomonasov Moscow State University, Moscow, Russian Federation, St. Petersburg State University, St. Petersburg, Russian Federation

Magnetic compass orientation of birds is known to be light-dependent. In previous experiments, migratory birds were
oriented in the appropriate direction for migration under UV, blue and green monochromatic lights (short-wavelength)
and were unable to use their magnetic compass in total darkness and under yellow and red lights (long-wavelength).
Currently, it is generally assumed that the magnetic compass of birds works correctly only under short-wavelength light.
However, at the same time, there is an assumption that the magnetic compass has two sensitivity peaks: in the short and
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KOopeHHOT0 Oepera IpTHIa BepTHKAIBHBIIT IOTOK TEIIONO BO3AyXa, OHH HCIIOIh-
30BaJH ero 11 Habopa BEICOTEL. B TakoM TepMIIKe OJHOBpeMeHHO IIOJHIMATICh
110 3—4 ocobeil. B anpene Hag ITHII mponeTanl oplaHBI-0eTOXBOCTHI (8 ocobeil),
u€pHBle KOPIIYHEI (Milvus migrans) (13), acTpeOpl-lepelleNATHIKH (4), MONeBEle
nyH (Circus cyaneus) (4), OOBIKHOBeHHEIe ITyCTeNbIH (Falco tinnunculus) (3), a Takxke
2 He onpeenEéHHbIe 10 BIJIa COKONIA.

I. A. VrBenko, T. B. Makaposa, [I. A. IIluTHKOB

BBIZKHBAEMOCTHB MOJIOJBIX JIVI'OBBIX YEKAHOB
B IIOCJETHE3JIOBOI TEPHO/I

G. A. Utvenko, T. V. Makarova, D. A. Shitikov
POSTFLEDGING SURVIVAL IN THE WHINCHAT

Mocroeckuii nedazozuveckiiti 20y 0apcmeeHHblll VHUGEPC U EN,
vi. Kubaneyuya, 0. 6, kopn. 3, Mockea, Poccus, 129164, ga.utvenko@gmail.com

BrIKHBaeMOCTE MOJIOABIX CYUTAETCS OJHUM H3 KIIOYeBBIX JeMorpapHyecKix
IapaMeTpoB, olpele/soMUX NONYISINUOHHYIO JHHAMHKY YV BOPOOBHHBIX LITHILI
TIpu >ToM TepHofl MeKTy BRIIeTOM M3 THE3/ H HaUaloM OoCceHHell MUTPaITiHi 0cTaéT-
csl HaNMeHee H3Y4YeHHOIl cTajiHell TO0BOro NUKIA Y OONBITHHCTBE BHJIOB BOPOOh-
HHBIX TITHII, 1715 KOTOPOIl MPakTHIeCcKH TMOJTHOCTHI0 OTCYTCTBYIOT CBE/IEHHSA O Bep-
HOCTH THe3/I0BOIl TEPPUTOPHI H BELKHBaeMOCTH.

Hacroamas padoTa IOCBAMEHA OlleHKe IIPOJOIAKHTeNFHOCTH MpeOBIBaHHA
B OKPecTHOCTAX THe3J0BOI TeppHTOPHH, AHUCIEPCHH I BEDKIIBA@MOCTI MOJTOIBIX
TIYTOBBIX UeKAHOR (Saxicola rubetra) B mocnerHe310BoIl epiol. COOp JaHHBIX IIPO-
BeZIZH B IIOHe I Imrofie 2019 I. Ha ydyacTKe 3a0poIIeHHBIX CelbCKOX03AIICTBeHHEIX 3e-
MeTb (86 Ta) B F03kHOI yacTH HanHoHanpHOT0 Mapka «Pycckiii CeBepy (KipHimos-
CKHII p-H, Bornoroackas o61.).

B 28 ycmemHO NOKNHYBIINX THE3a BRIBOAKAX OBITI IIOMeUeHBI IBeTHBIMII
KONbLIAaMH 165 IITeHLIOB IYTroBOI'0 YeKaHa (Bce IITeHLB! OZHOI0 BBIBOJKA 1I0NIYy4Yalu
O/IHHAKOBYH KOMOMHAITIIO IBETHBIX Kojel). BelT OpraHn30BaH MOCTOSHHBI KOHT-
POJIb IlepeMellleH Il MedYeHbIX BLIBOJKOB: HeCKOJILKO HalmtoaTenell 00X0MUIn BCIO
TeppPHUTOPHI0 KOHTPONKHOM TIIOMAIKN pa3 B /IBOe CYTOK, KOOPAMHATEI BCeX MecT
BCTped ¢ MeueHBIMH CISTKaMH OTpPeIesTl ¢ ToMOoNsI0 GPS-HaBHTAaTOPOB.

Bcero 3aperucTpipoBaHs! 115 BcTped 22 BBIBOAKOB (0T 1 1o 15 BCTped Ha BEI-
BOJIOK, MeiHaHa — 4). Hi ogHOTO pa3a He OBIIH BCTpedeHH! 6 113 28 BEIBOIKOB, elé
14 6 BEIBOJKOB 3a(DIKCHPOBAHEI TONMBKO OJHOKPATHBEIE BCTPeUll, UTO MO3BOIALT
¢ OomnsIoil Jo1eil BepOATHOCTH CUHTATH UX MOTTIOIINMI.

BBIBOIKI OCTABaNICh Ha KOHTPOIBHOII IUTOMAAKe B cpeqHeM 23 £ 2 IHA, cMe-
Iasch 3a 3TO BpeMs Ha 533 + 64 M oT cBoero THe3/a. ITo peqBapHTeNsHOII OLleHKe,
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Ymeenko I’ A., Pomanoea H.H.
Hayunwtit pykoeooumens: Anamuna A.JI.
®OPMHUPOBAHHE 3BE3/[HOI'O KOMIIACA
Y MEJIKHX BOPOBBHUHBIX IITHI] - HOUYHBIX

MHUI'PAHTOB
Mocxoeckuti nedazozuteckiill cocyoapcimeenHsiil yHueepcumenm
ga.utvenko(@gmail.com,n.i.romanoval(@gmail.com

B pabote mpejicTaBlIeHb! pe3yIbTaThl OpPHEeHTAIIIOHHBIX SKCIIepHMeH-
TOB, IIPOBeJIeHHBIX Ha MeTKHX BOPOOBITHO00Pa3HEIX IITHIIAX, MYXOIOB-
Kax-TecTpymkax. IToTyueHHBIe JaHHBIe IOKA3BIBAIOT, UTO 3Be3JHBIIT
KOMIIac MOJIOJIBIX IITHII,BEIpaIlleHHBIX B HeBoJIe 6e3 J0cTyIa K 3Be3]I-
HOMY HeOy, He c(pOpMHPOBAIICAK MOMEHTY OCeHHell MUTpaIliy, U
JTHeBHBIe acTPOOPHEHTHPEI He HIPaloT POII B OHTOTeHe3e HOUHOIT
opueHTaum.IcciefoBaHNe TOCBAMEHO BBIABICHIIO TPaHUI] TYBCTBU-
TeIIbHOTO IepHoia (GOpMHPOBAHIIA 3Be3JHOTO KOMIIaca Y IITHIT —
HOYHBIX MHTPaHTOB.

YToOBI OPHEHTHPOBATHCS BO BPeMs €KETOIHBIX MUTPAITHil, Y
MepelIeTHBIX IITUIl €CTh HECKOJBKO KOMITAaCHBIX CHCTEM, OCHO-
BaHHBIX Ha MH(OpPMAITMN OT TeOMarHUTHOTO MO 3eMJIH U CBe-
TOBBIX CHTHAIOB(3Be31bl, COIHIIE M IOJSIPU30BAHHBII CBET OT
Commma)[ 1].

VY 1mTHIT,COBEpIMIAIOMNX HOYHBIE MUTPAIUH, (YHKIIHOHUPYIOT
3BE3THBIII M MarHUTHBIN KoMrac|l], KOTopsle MOTyT KaInOpo-
BaTbCs MOMSAPH30BaHHBIM cBeToM COJHITA Ha 3aKaTe UIsA m3dera-
HHS HaBUTAITHOHHBIX OIMHOOK[2].

3Be3HBII KOMIIAC Y HOYHBIX MUTPAHTOB He SABISETCSA BPOK-
JIeHHBIM, ¥, 9TOOBI HAYIHTHCS UM II0TH30BaThCS, MOJIOJIBIE TITHITHI
JOJDKHBI 0OHApPYKUTh IEHTp HeOecHOTo BpamieHms— [lomsapHyio
3Be3]Ty, YKa3bIBAIONIYI0 Ha reorpadmieckuii ceBep B CeBepHOM
nmonymrapu| 3 |.ITo muTepaTypHBIM JaHHBIM,IUIL 00YdYeHUSIPaCIIo-
3HABaHMS OCH BpallleHHs HeOa MTeHIaM HeoOXoauMo oT 14Hoduei
no Mecana[4]. Takke ecTh MpeIIONOKeHHE, YTO TyBCTBUTEITh-
HBIIl TIepHoAQOPMIPOBAHMS 3BE3THOTO KOMIIACaB OHTOTEHE3E
IITUI] OTPAHNYHBAETCS BpeMeHeM JI0 UX IepBoil Murparmm. lc-
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Hamboee 9acTo BCTPeyaroTCA Mapa3uThl cellbCKOX03SHCTBEHHBIX JKUBOTHRIX H. asiaticum
(33.7%), H. detritum (22.6%), n H anatolicum (oxomo 20.0%). DTH BHIB OTMeUEHEI,
[IpaKTHYeCKH, BO BeX pPeTHOHAX Y30ekucraHa. HanbGoiee BRICOKAs YHCICHHOCTh HAaOIIogaeTCd B
FOxuOM 1 IlenTpansHOM pernoHaxX. CeM. Argasidae B Hammx cOopax MpejICTABIEHO TpeMs
poJjamu - Argas Latreille, 1796, Alveonasus Schulze, 1941, Ornithodoros Koch., 1844.

B mammx c6opax OTCYTCTBOBANIO 3HAUHTENHHOE WHCIO BHAOB: Ixodes redikor-evi
emberizae, Haemaphysalis numidiana turanica, H. paviovskyi, H. concinna, Dermacentor
marginatus, D. silvarum, D. nuttalli, Rhipicephalus bursa, R. rossicus, R. pumilio, R. leporis, R.
schulzei, Hyalomma aegyptium, H. anatolicum excavatum, H. plumbeum impressum W
Ornithodoros cholodkovskyi. Ha Hant B3rsii, 0CHOBHEIM (aKTOPOM OT PaHHTHBAIOTITIM BHJIOBOT
COCTAB HKCOJNOHIHBIX Kielllell Ha TeppHTOpHH VY30eKHcTaHa, SBISeTcS XO3sAfCTBEHHAS
NeSTeTBHOCTh 4YeloBeKa - MacmrTabHOoe OcBOeHHe TpPHPOJHBIX TEePPUTOPHil, KOTopoe
CIIOcOOCTBYeT H3MEeHEeHHI0 PAacTHTENHFHOTO MOKPOBA H MecT OOHTAHHMIl, MHKHX KUBOTHBIX—
TPOKOPMHUTeNeH Kiemntett.

CrenyeT OTMETHTh pPOJIb JKHBOTHEIX-IPOKOPMHTeNeil B pacceleHHH MHOTHX BIIOB
HKCOJIOBBIX M apracoBRIX Kiellell Ha TPHPOJHBIX W YpOaHH3HPOBAHHBIX TEPPHTOPHSX
VagekncraHa. CellhcKOXO03AiICTBEHHBIE W JIMKHe JKHBOTHBIE, MHTPHPYS, BechMa 3(eKTHBHO
YHacTBYIOT B pacceleHiH Kieleit.

KoMImeke BHIOB, COCTABMAIONIHNX (hayHy HKCOJOMTHBIX Kiemnteft V36ekucrana Ha
COBPEMEHHOM »Talle IpeiloinaraeT IpoBeleHHe MOHHTOPHHTa HX YHCIEHHOCTH C IENbI0
COBEpITIEHCTBOBAHUS METOJI0B DOPHOBI ¢ HUMH Ha KOHKPETHBIX TEPPHTOPHSX.

BBIKIIBAEMOCTE MOJIOJIBIX JIYT'OBBIX YHEKAHOB S4XICOLA4 RUBETRA B
ITIOCJIETHE3JIOBOH ITEPHIO/]

Y1Benko I'.A.
®OI'BOY BO MockoBcKHII ITefjarorHMecKnil rocy/lapcTBEHHBIH YHHBepcHTeT, MockBa, Poccus

ga.utvenko(@gmail. com

BELKHBAaGMOCTE  MOJIOJIBIX  CUHMTAeTCA OJHHM M3 KIKUEBHIX JIeMOTpadHIecKHX
[apaMeTpoB, OIPEIC/IAIOIIINX TOMYIAIHOHHYK IUHAMUKY Y BOpPOOBHHBIX HTHIL IIpH 3TOM
TepHoJ MEKITy BBIIETOM H3 THe3J H HAaYaloM OCCHHEH MHTpaIil OCTaeTcs HamMeHee
H3y9eHHOIl cTamiell ToI0BOro IHKIA Y OONBIIHHCTBA BHAOB BOPOOBHHBIX IITHII, IS KOTOPOIl
TIPaKTHYECKH TIONHOCTHI0 OTCYTCTBYIOT CBeJeHHS O BepHOCTH THE3/IOBOH TeppHTOPHH H
BbDKHBaeMOCTH. HacTosmas padoTa MOCBSIIEHA OLCHKE IPOJOJUKHTEIBHOCTH IIPEeOBIBAHHS B
OKPeCTHOCTAX TIHE3[JOBOIl TEeppUTOPHH, IHCIEPCHH U BBEUKHBAEMOCTH MOJOIBIX YT OBBIX
qeKaHOB Saxicola rubetra B mocnerHe3noBoil nmepmoja. COop JaHHBIX MPOBe/leH B MIOHE-HEIOIE
2019 royia Ha ydacTKe 3a0pOIIeHHBIX CENThCKOXO3AHCTBEHHEIX 3eMenb (86 ra) B I0XKHOH HacTh
Harmuonaneroro ITapka «Pyeckuit Cesep» (Kupuimosckuii paiion Bonoroackoii o0nactu). B 28
YCITEIHO MOKHHYBIINX T'HE3/la BBRIBOJKAX OBLIO IIOMECUSHO I[BETHBIMH KOJbIAMHU 165 ITeHIoB
JTYTOBOTO YeKaHa (Bce MTEHITbI OJHOTO BBIBOIKA TONYIHITH OIMHAKOBYEO KOMOHHAITHEO TIBETHBIX
Konet). BRI opraHm3oBaH MOCTOSHHBIN KOHTPOIb ITepeMelNleHHil MeUeHBIX BBIBOJKOB: BCH
TepPHTOPHSA KOHTPOJIGHOI IUIONIAJKH [OJIHOCTHE OOXOIMITACH HECKOJIBKHMH HAaOIIONATE/IMH
OJIHH pa3 3a JIBOE CYTOK, BCe BCTPETH ¢ MEUCHBIMH CIETKaMH (HKCHPOBaINCh ¢ HoMomb GPS-
HaBHTATOPOB. Beero ObUTo 3adukcuporaHo 115 Berpew 22 BRIBoAKOB (0T 1 g0 15 BeTpedw Ha
BBIBOJIOK, MenHana — 4). Hu onmoro pasza He OBITO BcTpedeno 6 u3 28 BBIBOIKOB, emre Juid 6
BBIBOJIKOB OBLIH 3a(HKCHPOBAHBI TOJBKO OIHOKPATHBIE BCTPEYH, YTO IO3BOJIIET C OOJIBIION
JI0JIeH BepOSTHOCTH CUHTATh HX IIOTHONIME. B cpelHeM BEIBOJKH OCTABAINCH Ha KOHTPOJIBHOI
mwiomanke 2342 JHA, cMemasch 3a 3T0 BpeMs Ha 533464 merpa or cBoero rHesga. Ilo
TIpeJIBApUTENBHOI OTIeHKe, B TepBhle 7-10 mHell mocie BBIXOAA M3 THe3[ morubno okomo 40%
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MockoBcekuii rocynapcreertbiii yausepcurer nmernun M.B. Jlomonocosa

MezkayHapoOHBII MOJJOAEXKHBIN

Hay4HbI

dbopym «JIlomonocos-2021»

CEPTUOUKAT

HACTOAILIUM IIOATBCPAKIACTCH, ITO

YrBeuko l1eb AstekceeBuu

IIPHUIAT YHacTHEe

B XXVIIT Mexaynapomnoit KoHMePeHIINH CTYIEHTOB, ACTIHPAHTOB H MOJIOIBIX VIEHBIX

«JTomoHOCOB »

C JOKJIaJI0M «Ourorenes 3]363;[1101“0 KOMITaca Y HOTHLIX MUTPDHPYIOIUX MITHIL Ha I[IpuMepe

MYXOJOBKH-TICCTPYIIKHI»

cekms «Buomornsas

OTBeTcTBeHHBII ceKpeTaphb
MezxknynapoaHoii KoHdepeHIun
CTY/IEHTOB, ACIIHPAHTOB U
MOJIOABIX Y4€HBIX «JIoMOHOCOB»,
KAHJAUIAT 9KOHOMHYECKHX HAaYK

12-23 ampena 2021 romxa
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Hpuioxenune Neld

KYPHAJ 2BOTIONHOHHOH EHOXHMHH H ®H3HOJIOTHH, 2020, mom 56, Ne 7, c. 681

MATEPHAJIbI KOH®EPEHIITUN
M ITKOJIbl

BO3PACTHBIE OCOBEHHOCTHU PASMEPOB I'IIIIIOKAMIIA
CPE,I[HEFI BYPO3VBKWU (SOREX CAECUTIENS)
©2020r. H.HW. Pomanosa'2*, I'. A. ¥TBenko'2, U. I1. Komaun®, O. U. UBamKkuHa+*,
B. 10. Oneitnnuenko’, M. I'. ITneckaueBa®

! Mockosckuii nedazozuneckuii zocydapemeennviii yuueepcumem, Mockea, Poccus
2 Huemumym Guonoauu u xumuu, Mockea, Poccus

3 . N .
? Mockosckuit eocydapecmeennviii yuusepcumem um. M. B. Jlowonocosa, Buoaozuneckuii haxyavmem, Mockea, Poccun
4HHcmumym nepcnekmueHbix uccaedoearuti mozea, Mockea, Poccus
*e-mail: n.i.romanova I@gmail.com

DOI: 10.31857/50044452920072371

OHTOreHes 3emilepoek p. Sorex BKIKOUYALRT IBE paB-
Hble (ha3bl: KU3HL HEMONOBO3PENbIX 0coOeil B TOA
POXIEHUS, BKITKOYAA 3UMOBKY, U MIepHO/I [TOCTIe co3pe-
BaHH4. OCeHBIO YMEHBIIAKTCA pa3Mepbl BHYTPEHHUX
opraHoB 1 Mo3ra — “a¢dext Henensa”. Ilocne 3uMoB-
K{, C HAayalloM IoHa, YBeIMYMBAKOTCS pa3Mephl Tella,
BHYTPeHHUX OPTaHOB, a TAKXKe paclUUpsOTCS yIacTKU
obutaHus. B cBA3M ¢ 3TUM [pednojaraeTcs, 4YTO
(GYHKIMKM W pa3Mepbl THINOKAMIIA pPa3ivyarTcs y
JIBYX BO3pacTHbBIX rpynn. CBe/leHUi 0 MO3Te U TMIIIo-
Kamre S. araneus U S. minutus Mano (Pucek, 1965;
Stephan et al., 1981; Yaskin, 1994 u 1p.), a 11o cpenHeii
Oypo3yOKe OHH OTCYTCTBYIOT.

Hamu olieHeH pa3mep UX FMITNOKaMIIa U ero cyope-
TMOHOB (110711 aMMOHOBa pora M 3youaTtoii (pacuuu
BJIOJIb BCETO THITIOKAMIIA) ¥ 9 B3POCTIBbIX U 8 CeroeTok
(TBepckoii 0om). [Tno1ank CTPYKTYP H3MepsUTA Ha KO-
POHapHBIX cpe3ax (UKCUPOBAHHBIX O0pa3lioB Mo3ra
(okpacka o Huccmio, 47—61 cpe3 Ha MO3T) U paccuu-
ThIBATU 0OBEM.

Bec mMo3ra B3pocabix Oypo3y0oK ObIT 3HAUUTENBHO
HWKe, yeM y ceroieTok (191.1 + 2.7 mr u 234.4 + 5.0 wmr,
p < 0.001), HecMOTps HA TO, YTO TepBble HAMHOTO
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KpyiHee (5.7 1. vs. 3.9 r). Bo3pacTHbIX pa3in4yuii no
00BbeMy TUMOKAMIA He oOHApyXeHOo: aMMOHOB POT
(nmonst CAl, CA2, CA3) coctaBuna 8.72 £ 0.57 y B3poc-
JbIX 1 9.52 + 0.50 MM? y MOJIOJIBIX 3eMJIepoeK, 3yfua-
Tas Gacuusa: 4.33 + 0.2 u 4.8 + 0.32 mm*. CooTHOLLIE-
HUSI 00BEMOB THITIOKAMITA W TIOJTYTIAPHIA, THITTIOKaM-
I1a ¥ Beca MO3Ta ObLIM BhILIe 7151 B3POCIBIX 3eMIepoek,
HO Pa3inyis HOCUIW XapakTep BbIPaKe HHbIX TEHIeH-
uuii. CpaBHeHHe OOBEMOB CYOpPerMOHOB THIMOKaMIIAa
TAKKe He BBISIBUIIO CTATUCTUYECKH 3HAUYMMOMN PasHUIIBL.

Takum o0pa3oM, HeCMOTpst HAa 3HAYUTeTbHOE
YMeHbIlIeHHe Beca M03ra B3POCIbIX CpeIHUX Gyposy-
00K, YMeHblLIeHIe pa3Mepa TUINOKAMIa He HaGmoIa -
eTcs, UTO CBUJIETETbCTBYET O BAXKHOCTH 3TOI CTPYKTY-
pBEl 115 MPOCTPAHCTBEHHOTrO MOBeleHHs] 2TOH BO3-
pPacTHOM TPYOIIbI W TOJATBEPXKAAeT JaHHble [0
00BIKHOBeHHOM Oypo3yoke (Yaskin, 1994; Lazaro et
al., 2018). OTcyTrcTBHE M3MEHEHHIA B pa3Mepax TMIIo-
KaMTI1a, Mo-BUAUMOMY, OTpaxkaeT TOT (haKT, UTO OCeH-
HAS pelyKIHsl KOMIIeHCHPYeTCcsl BeCEHHUM CKAYKOM
pocTa (CBSI3aHHEBIM C CO3peBAHMEM M pacllMpeHHeM
YYACTKOB OOMTaHUS).



IIpunoxenue NeK

OEJEPAJIBHOE 'OCYJIAPCTBEHHOE BIO/[’KETHOE

YUYPEK/JIEHHE HAYKH
300JIOT'MYECKHIA HHCTUTYT POCCHICKOM AKAJTEMHAH HAVK
(3HH PAH)
INPUKA3
26.07.2022r. Ne 125.2-97.

Caukr-Tletepbypr

«O BHECEHHH H3MEHEHNH B COCTAB HAYYHOIO KOJUIEKTHBA
JUISL BBIMOTTHEHHS pabot 1o rpanty PH® No 21-74-00093»

CornacHo noioxeHusM, 1. 2.6.3 Cornamrenns Ne 21-74-00093 ot 29 urons 2021 r.
Mmexkay Poccuiickum HayuneiM (oHZOM, pyKoBoauTeneM mpoekta — I[laXxoMOBBIM
Anexkcanapom dumunnosuuem U 3MH PAH o npenocrapieHuH rpaHTa Ha MpoOBEJeHHE
(byHIaMeHTaNbHBIX HAYYHBIX MCCJIEJOBAHHI /18 BBITIONHEHHS paboT MO HAYYHOMY
npoekTy «MarHuTopeneniusa y MIEKONHMTAIOMMX JKHBOTHBIX: MArHHTHBIH KOMIIac
MHTPHPYIOIMX JIETYYHX MBIIIEH U €ro MoJoKeHHe B HepapXUH KOMITACHEIX cHcTeM» Ne
21-74-00093, noxnepkanHoMy PoccuiicKiM HayuHBIM HOHIOM,

ITPUKA3BIBAIO:

1. C 1 aBrycra 2022 roja BKJIIOYHTh B COCTaB HAYYHOrO KOJUICKTHBA I/ PabOTEI
no rpautry PH® Ne 21-74-00093 naGopanta-uccinenoarenss YTeenko Ineba
AnexceeBHua.

JUPEKTOP .- H.C.YEPHEIIOB

-

NH -//'



IIpunoxenune NeJl

CnHcoK HAYYHO-HCC/Ie10BATeIbCKHX PadoT, BLINOIHEHHbIX HA KOHKYPCHOH 0CHOBE,
KOTOpbIe OBLIH PeaIH30BAHBI MPH YYaCTHH
Yreenko I'1ed AnekceeBuy
aucnerdep HaeTHTYTa GHOJIOTHH M XHMHH,
cTyaenT 4 kypea Hueruryra 61010run u XHMHH
3a 2019-2020 rr.

Poccuiickuii Gona QynaaMeHTaIbHEIX necaenoBannit [Ipoext Ne 19-04-01043 «AxanTueHble
0COOEHHOCTH KM3HEHHBIX [MKIOB BOPOOBHHBIX NTHL B TPAHCHOPMHPOBAHHBIX 3KOCHCTEMAX)
(Y4acTHHK [IPOEKTa)

I'n. sxonomuct HAY E.A. Ceposa
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uM. C.H. Ckanosckoro MI'Y umenu M.B. Jlomonocoga,
5-6 okTs0ps 2019 1.
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IIpunoxenune NeH

AKKpeIHTOBAHHOE 0GpazoBaTenHOe
TACTHOE YYPeKAeHHE BhICIIEro o0pazosanus
«MOCKOBCKHIA
®UHAHCOBO-IOPHIUYECKHI
YHHUBEPCHTET M®IOA»

115191, r. Mocksa, yi1. Cepnyxosekuii BaJi,
a.17, kopn.1
Tenedon/pakc: (495) 232-01-63

HMHH 7725082902, KIIIT 772501001

14 Won 2021 n A9y

Ha Ne

CIIPABKA

Ymeenko I'ne6  Anexceeeuu, 18.05.1998 roma  poxieHHs,
NefiCTBHTENBHO  OKa3biBal — YCTYTH — oDpasoBaTeNhHOTO  XapakTepa B
Ipenysusepcapuu B AKKpEIHTOBAHHOM 00pa30BaTENLHOM YaCTHOM YIPEKACHHH

BEICIIETO 00pasosaHus «MOCKOBCKHH (HMHAHCOBO-IOPHIHIECKHI YHHUBEPCHUTET
M®IOA» B nepuoast:

-01.09.2019 o 31.08.2020 (norosop ot 11.09.2019 Ne 01-mdproun0381);
- ¢ 01.09.2020 1o 30.06.2021 (morosop ot 01.09.2020 Ne 01-c1000321).

Cripagka jiaHa JU1sl 1IpeJI0CTABIIEHHS TI0 MECTY TpeDOBaHMS,

Crienmanuer otzena Kajpos T.A. I'epacumMoBa




IIpuaoxenue NeO

MuuucTepeTBo npoceemenns Poceniickoii ®enepaunn

deaepannnoe rocyaapersennoe Gio1KeTHOE 06pA30BATENLHOE YUpeRIeHH e Boicuero 06pa3opanus

«MOCKOBCKHI MeAarornyecKuii rocylapcTBeHHbIH yHHBEPCHTET?

BBITUCKA U3 IIPUKA3A

17.03.2020 Ne 333

[ O cranenxun Y4€eHOro coBeTa MIIT'Y |
Bo ucnosinenue pemenns yuenoro cosera MIIT'Y ot 25.02.2020, mpotoxon Ne 5
MIpukazsiBaio:

1. Hasnaumte BOo 2 cemectpe 2019/2020 yuebHoro roza CHEOYIOLUIAM CTYACHTaM CTHICHIHIO

yueHoro coBeta MIIT'Y:
I
Ne | c Hanpas/eHHe NOAroTOBKH/ g A
an ©UO “yp p " 3a4eTHOH | HAYHCJeHHH

| m/m oﬁyqemm Marmcrepckas nporpamMmma
1 KHHIKKH CTHIEHIHH

HHCTUTYT BHOJOI'HA U XUMHAHA

44.03.05 - Ileparorngyeckoe
¥ EEHED oOpaszoBaHHe (¢ IByMA 0 30 anpens
I Ine6 4 g HByR 166088 | ™ P
npoQHIIAMH TIOATOTOBKH) / 2020 ropa
AnexceeBHY
Buonorus 1 JKOIOrHs

2. TnaBHoMy GyxramTepy - HAYaTbHHKY YTpaBneHHs OYXTANTepCKOro yuera H (MHAHCOBOIO
koutpons Komaposoii O.A. npomsBectd OINIATy M3 BHEOIOJUKETHBIX CPEICTB 32 CHET
00LeyHHBEPCHTETCKHX PacXo0B.

3. KOHTpOJIb 32 HCIIONHEHHEM [IPHKa3a OCTABIAO 32 CODOH.

PexTop A.B. JlyGkxoB
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Hpunoxenune Nell

O 00

Munucrepero npocemienusi Poceniickoii ®enepaunn

{enepansHoe rocyaapcTsennoe GioaKeTHoe 06pasoBaTEILHOE YIPEAICHHE BbICLIEr0 06paloBaHHA

«MoCKOBCKHI NeJaroru4ecKuii rocyiapcTBeHHbIH YHHBEPCHTET»

BBIMUCKA U3 IIPUKA3A

19.10.2020 Ne 1163

|-O CTHIEHAMH yueHoro copera MIIT Y-|

. O6® aB a0 pemenue yaeHoro cosera MIITY or 28.09.2020 r., mpotokon Ne 2,
0 CTHIICHIHH YUYEHOI'0 COBETA

II. TMpukaswiBalo:

1. Hasuauuts B 1 cemectpe 2020/2021 yue6HOro roja CieayroUMM CTyA€HTaM CTHIEHIHIO YUCHOIO

cosera MIIT'Y:
Ne c anpapJieHHe MOArOTOBKH/ HOMED
;. ®HO <P S P 3a4eTHOMH
n/m ofy4eHns MAarucTepcKas nporpaMma i
UHCTUTYT BUOJIOTHH H XUMHH
44.03.05 - INenarorudeckoe
1 YTBEeHKO 5 obpasoBaHHe (C ABYMs 166088
’ I'ne6 AnexceeBuy npoHIAMHA OArOTOBKH) /
Buonorns u DKonorus l

2. I'maBHOMy OyxranTepy - HayalbHHKY YTIpaBIeHHs OyxranTepckoro ydera ¥ (PHHAHCOBOTO
koutpons Komaposoii O.A. npomzBecTd OnaTy M3 BHEOIOKETHBIX CpPEICTB 3a CHET
00IIeYHHBEPCUTETCKHX PACXOIOB.

(%]

KOHTpoJIb 32 HCMOJIHEHHEM TIPHKa3a OCTABIIAIO 33 COOOH.

PexTtop A.B. JIyokoB
BepHo.

Jupextop UHeTuTyTa
OHOJIOTHHM W XHMHM / C.K.IlatyHuHa

(®HO)




3 TIPUJIOKEH NS K paciiopskeHnio KoMuTeTa 1o Hayke H BBICINEH LIKOJIE

IIpunoxenue NeP

BBHIMUCKA

ot 14.06.2023 Ne 105 «O npucyx/aenun B 2023 rony npemuii [IpaBiTenscTBa
Cankr-IlerepSypra nobeauTeNnsiM KOHKypca FPaHTOB 1Sl CTY/IGHTOB BY30B, PACTIONOAKEHHBIX
na Tepputopuy Cankr-1lerepGypra, aCIMPaHTOB By30B, OTPAC/ICBBIX H aKAIEMHYIECKUX HHCTHTYTOR,
pacronoxeHHsix Ha TeppaToput Cankr-TletepOypra»

Iepeyens noGeauTeieii KOHKYpea rpaHTOB LIS CTYAEHTOB BY30B, PACTIOI0KEHHBIX
ua teppuropun Cankrt-IlerepGypra, acCHHPAHTOB BY30B, 0TPACIEBBIX H AKATEMHIECKHX
HHCTHTYTOB, PACTIO/I0zkeHHEIX Ha Teppuropun Cankt-Tlerepypra, B 2023 roxy

Ne ®HO

Kateropus

Ha3zsanue npoexTa

Paszmep npemun
(TBIC. pY0.)

(I)eﬂepa.ubﬁoe rocy1apcTBeHHO€e O10/KETHOE oﬁpaaonareﬂhﬂoe YupexIaeHHe BBICIIETO

necrpyuiky Ficedula hypoleuca

obpasosannsn «Cankr-IletepSyprexuii rocy1apcTBeHHBII YHHBEPCHTET?
1 YTBEHKO Crynent OnTOreHes 3BE3HOI0 KoMIaca 20,0
['neb ¥ HOYHBIX MHTPHPYIOLIHX HTHI
AJleKceeBHY Ha MpHMEpPe MYXOJIOBKH-




