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Individual, inter-seasonal and geographical variability of egg coloration in
the Common Crane. Suggestion of a new method. Communication 1.
Proposition of a new method. Individual variability in egg colouration. -
S.V. Winter. Ziegelhuettenweg 58, 60598 Frankfurt/ Main, Germany

In a long-term study (1989-2002) of the Common Crane (Grus grus) biology on
three study areas in Eastern Ukraine a new method of describing the colouration
and the micro-relief of the egg-shell surface was developed, following Kostin
(1977). A total of 319 eggs in 171 clutches of free-living birds was studied. This
is the largest sample so far.

Up to 107 characters of each egg were documented and frequencies compared
between studies and years.

As a result three types of characters could be discriminated: (1) characters that
change during the incubation process, (2) characters staying constant throughout
the incubation process, (3) characters of the individual female, or of the popula-
tion (rare characters, constant as well as changing, "markers").

Among characters changing during incubation, the lime film on the egg-shell is
found in about 20% of eggs (12% of females), being a clearly inherited character.
After the 6th day of incubation, the comparison of the oily gloss of the egg-shell
surface allows to determine the sequence of egg laying.

The total area of the egg-shell surface covered by spots (i.e. the "pattern density")
probably is an adaptive character: in 95.6% of the Common Crane eggs 15-40%,
and in 96.9% of the Sandhill Crane (Grus canadensis) 20-35% of the total surface
area are covered with spots.
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The comparison of the qualitative egg characters between early (1989-1995) and
late (1997-2002) years of the study period in one study area is carried out as well
as that between different areas (about 60 km distance apart) within the same years
(1997-2001). Inter-seasonal egg differences in one study area (significant differ-
ences of 14% of the characters) may be connected with a change of breeding
females. A comparison of samples from the study areas A2 and A3 shows that for
4 out of 8 character groups the identity index (I) was significantly different. The
greatest differences are recorded in the colouration of the superficial spots and the
deep spots. In this comparison a considerable part of rare characters is repre-
sented only in one of the samples.

Qualitative characters of Common Crane and Sandhill Crane eggs are compared,
and groups of conservative (common and similar in different samples) and vari-
able (rare and changing in different samples) characters are distinguished. The
characters of pattern density and the concentration of spots on the eggs are very
similar in both species. However, in each species the spots are situated on differ-
ent egg-shell background and are very different by colouration and size.

In general, the description of egg-colouration should aim at a more detailed
recording even of the qualitative characters of colouration (an "atomization"),
rather than simplifying the description by reducing details to a rough scheme only
(e.g. in the approach of Klimov 2003). Our approach shows that one should dif-
ferentiate characters as much, as the visual powers of distinction allow. Thus the
measuring precision can be considerably increased, although it does not reach the
precision of traditional quantitative characters (e.g. egg sizes).

In combination with quantitative egg parameters, the suggested method of
description of qualitative characters increases the possibilities to analyse individ-
ual, populational and geographic variability of eggs and allows to use these data
in population biology and in the systematics and phylogeny of this and other
groups of birds.

HecmoTpst Ha OTCyTCTBHE €AWHON METOAWKM OINMCAHWS OKPAcKH SHI, B TEKYIIUX
paboTax, CBSI3aHHBIX C U3y4YE€HHEM Pa3MHOKEHHMS IITHII, TEM He MEHee, HAKOTUICH 3HAaYUTEeIIbHBIH
marepuain. Omyckas mpoGiemsl THe3noBoro mapasutusMa y ntun (Underwood, Sealy, 2002;
Hymepos, 2003), pe3tomupyeM JIMIIb HEKOTOpPBIE aCHEKThl OMOJIOTMH, 3aTparuBaloONINEe pOIIb
OKpacKH SIUII.

Kak u npyrue mopdoriornyeckue Mpu3HaKH SHIA, €T0 OKPaCKy M PHCYHOK CUHTAIOT
MaJION3MEHYMBBIMHU BHIOCTIENN(pIYeCKIMHU ocodeHHOCTsIMU (Mstap, 1988).

Kpome macknpoBouHOH (yHKIMM W BO3MOXHOW 3alIMTHl OT XWmiHW4ectBa (Major,
Kendal, 1996), pucynok urpaet pons B y3HaBaHuH stiinia (Baerends, von Rhiyn, 1975). Onnaxo,
cepsle xxypasiu (Grus grus) HaCHKUBAJIH MTOAOPOLICHHBIE CEPBIMHU TYCSIMU (Anser anser) siina
¢ KpeMoBo-0enbM poHOM 1 Oe3 mareH. (W.Mewes, tiut. u3 Prange et al., 1989). A. [TanyeHnko u
T.Kamennesa (1995) B mutomHuke OKCKOTO 3alOBEIHMKA YCTAHOBHIIM, UYTO JKypaBIH He
OTJIMYAIOT CBOM SIIIA OT CXOAHBIX 10 pa3MepaM UyXHX (MIIH BOCKOBBIX MaKeTOB).

Meoicknaoxosan usmenuusocmy. M3BECTHO, YTO MEXIy KOIMYECTBOM CKOPIYIIOBOTO
MUTMEHTa, 00bEMOM U AJIMHOMW SIUIL O0JbIION CHHUIBI (Parus major) oOHapy>KeHa J0CTOBepHas
MOJIOXKHUTENbHAs Koppessinus. HepaBHOMepHOEe pacrpeneleHHe pPHCyHKAa OTHOCHTEIHHO
MIPOJIOJIBHOM OcH siiTa y OOBIKHOBEHHOH Yalikul (Larus ridibundus) n G0JNBIION CHHUIBI CBA3aHO



Bunmep C.B.
... usMenuugocmy okpacku suy. Ipeonosicenue nosoti memoouxu. Coobujenue 1.

C YMEHBIIICHIEM BEIHYHHEI stifnia. IHBepcHs prCyHKa SUI] TIOCIeIHEN cBsi3aHa ¢ opMoi sHIa.
UYeM O0JbIIe KOIMYECTBO CKOPITYIIOBOTO TUTMEHTA, TEM PaBHOMEpHEe OH pactpeneneH (MsH,
1982;1988). doHoBas okpacka suI pedHoit kpaukw (Sterna hirundo; Gochfeld,1977) okazanocs
HE CBS3aHHOM C WX BEIMYMHOHM, a pa3Hble MO THUIY OKPAaCKU sHIa Y CaJoBOW KaMBIIICBKU
(Acrocephalus dumetorum) pasnmuaanucs o BennunHe (Kynamosa, 1983).

Buympuxnaoxoeas uzmenuueocms. Y psia TTHII TOCICTHUE SHIA KIaIKA OKpAIICHBI
OnenHee U IMEIOT OTKJIIOHEHHUs B pucyHke (Mapmainb, 1902; Kendeigh et al., 1956; Barth, 1967;
Holioak, 1970; Chamberlin, 1977; Gochfeld, 1977; Murphy, 1978; Baerends, Hogan-Warburg,
1982; Furness, 1983). OcobeHHO CHIbHAs CBS3b OTMEUEHA MEXKIY OYEpEIHOCTBIO SHIAa M
OTKJIOHEHUSIMU PUCYHKa y YalKoBBIX (Laridae; Msian, 1982).

Hacnedcmeennocme mopghonoeuueckux npusnaros satya. OTHA U T€ Ke 0COOM HECYT
CXOJHBIC TIO BHEITHIM TIpu3HaKaMm stiina (Andersen, 1948; Kendeigh et al., 1956; Coulson, 1963;
Winkel, 1970; Jones, 1973; Murton et al., 1974; Brooke, 1978). 3HaunTeIbHBIM
K03((HUIIEHTOM HACIEICTBEHHOCTH 00JagaeT OKpacka CKOPIYIBI SHUI JOMAITHEH KypHUIIBI
(Gallus domesticus; Arthur, Beck, 1974).

Bospacmuas usmenuueocms. Ha nTumax B HEBOJE OOHApYKEHO, YTO WHTCHCHUBHOCTH
(OHOBOW OKpAcCKH TPHOOpPETACT ¢ BO3PACTOM KPUBOJIMHEHWHBIA TpPEHI pOCTa (IOMAIIHSS
kypuna; Benjamin, 1920; Phasianus colchicus; Labisky, Jackson, 1969). To ke nmokazaHo s
Oonpmoit cuaunel (Msam, 1988).

3asucumocms oxpacku atya om mopgomuna camku: y OONBIION CHHHIBI CAMKH C
OosrpIneit Maccoi OTKIIABIBAIOT Siifla ¢ Ooee paBHOMEPHBIM pucyHKoM (MstHz, 1988).

Cezonnasn uzmenyueocms. Sliilia noMalHed Kypulbl, OTJIOKEHHbIE B CEpPEUHE CE30Ha,
o0bryHO cBemiee (Benjamin, 1920), a y 607b1110i CHHHUIIBI - UMEIOT HaKOOJIEe TUIOTHBII PUCYHOK
(Msun, 1988).

buomonuuecxue paznuuus. OKpacka Il HEKOTOPBIX BAZOB KOPPEIUPYET C TOHOM CyOCTpa-
ta (Sterna hirundo, S. albifrons; Xoxnosa, 1974; Larus argentatus; Baerends, Hogan-Warburg,
1982), 9T0 CBSA3BIBAIOT C HEOOXOMMMOCTHIO MACKUPOBKH STUII OT XHUIITHUKOB. VIHBEpCHH pHCYHKA SIHIT
OONBIIION CHHHMIIBI BCTPEUESHBI TOJNBKO Y NMTHI ypOaHH30BaHHOH mommysrsiimy (MstHz, 1988).

Ponv anemenmapnvix axmopos 6 snumunayuu nmuusux suy. PMsan (1984; 1988)
HCCIICIOBANl BIHMSHUE (DaKTOPOB SIUMHHAINK SIUIl TOJSpHOW Kpauku (Sterna paradisaea),
MMEBITUX OTKIIOHCHHS B OKpacke. YacToTa IHMAHOTHCTHIX (M30BITOK OWIIUBEpIWHA U
OTCYTCTBHE TOpGUPHHA) SHIl B KOJOHHUSAX Y MOOEpekbsi banTuiickoro Mopsi, B pa3HBEIC TOIBI
coctapmsia 1.0-6.0%. EcTecTBeHHas >TUMHHAIMS TaKUX AWMl ObLTA BBIIIE, YeM OCTaIbHBIX.
OTKIaApIBaHUE ITMAHOTUCTHIX SIHI, MO-BHIUMOMY, CBS3aHO C TaKWM (PH3UOJOTHYCCKUM
COCTOSIHHEM CaMKH, KOTOPOE€ TPEMITCTBYET OTIOKCHUIO MUTMEHTA B CKOPIIYIEC W YMCHBIIAET
OMONOTHUYECKYIO IICHHOCTH sifiia. B kiagkax OONBIIONH CHHHIBI C SHIAMH CO CpemaHed
IUIOTHOCTBEO PUCYHKA BBUTYNJIOCH OOJNBINE NTEHIOB, YeM B KIAaJKaX C HEpaBHOMEPHBIM
pacrpeneieHueM Wi HHBEPCUEH pUCYHKA.

Teoepagpuueckas uzmenyusocms OKPACKA W PHCYHKA YCTAHOBIICHA JJIS STUI] JIECHOTO
KOHbKa (Anthus trivialis; van Hecke, 1980), o3epHoii waiiku (KimumoB u ap., 1993), unbuca
(Vanellus vanellus; Kmmmos, 2003).

Cpenu mybnukanuii o mapamerpax smr (Msiaa, 1988; Deeming, 2002) numis HeMHOTHE
aBTOPBI METOJMYCCKHA 00OCHOBBIBAIH OMMCAHUE MIX OKPACKH.

B u3BectHBIX HaMm Metomudeckux padorax (Koctur,1959;1977; ®nunt, 1972; S6mokos.,
Banenxwii, 1972; van Hecke, 1980; Baerends, Hogan-Warburg, 1982), manGonee mmpokuit
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CIEKTp KadeCTBEHHBIX 0COOCHHOCTEH stifiia oxBarbiBaeT crarhs F0.B.Koctuna (1977). B npyrux
- METOJIbI aHAJIM3a OKPACKH B TOHM MJIM WHOI CTETIEHH YTIPOIIECHEI.

Taxk, [1.Xekke (Hecke 1980), Bcnen 3a npyrumu uccienoBarensimu (Rey, 1912; Jordain,
Borrer, 1914), no coueTannto okpacku OCHOBHOTO (h)OHA W IISATECH BBIJCISIET 7 TUIIOB SIUIL Antus
trivialis. A T.bepennc n A.Xoran-BapOypr (Baerends, Hogan-Warburg 1982) ucnonszosanm
mkaisl BetoB (Ridgway, 1912; Ostwald, 1939), Bernenus 3 BapuanTa OKpacku ()oHa CKOPITYTIBI
u 4 - naten y Larus argentatus.

IMoznuee P.Msun (1988) npoananmusupoBan okpacky sun Larus ridibundus (4 tuma
puCyHKOB), Sterna paradisaea (2 tana) m Parus major, TIpeINIOKUB JUIS CHHUIBI HOBYIO
meroauky (Mand et. al.,1986), ocHOBaHHYI0O Ha M3y4eHHH KOHTYPOB SIMI] Ha 4YepHO-OEIBIX
(hororpadusx KIag0K C UCIIOIB30BAaHHEM KOMITBIOTepa. OJJHAKO 3TOT METO] APHOPH JIOITyCKal
OJIMTHAKOBYIO OKPACKY IIATCH U (poHa B Kiragkax 3toro Buna (Makatsch, 1976), a ananus rycToTsl
pHCyHKa IpoBomuics He mo koHTypy sina (Koctun, 1977), a o OTAENBHBIM €ro ydacTKam
(4x12 MMm), 9TO TpeOOBaIO HEOTHOKPATHBIX U3MEPEHHUH M YCIOXKHSIIO MPOLEAYPY ONUCAHUSI.

Urak, 3a uckimroucHueM Oompmmoit cuHunbl (Msam, 1988), Takue mokasarenn Kak
IUTOTHOCTH PUCYHKa (OTHOIICHHE TUTOIIAIH BCEX IATEH K HOBEPXHOCTH CKOPITYTIBL, %), XapakTep
(Tum) crymienus nsaTeH (oOpa3oBaHue "BeHUnKa'", "mAamodku” U T.I. Ha UHPYHAUOYISIPHOU 30HE
Aii1a), THTEHCUBHOCTE OJiecka W MHUKpopenbed moBepxHocTH ckopiynsl (Koctun,1977), npu
XapaKTEePUCTUKE KIIAZ0K JPYTHX BUAOB MOKA HE WCIIONb30BAIN'. A CPaBHUTEIBHBIX OIMUCAHUH
JUIS. OKPACKH TTOBEPXHOCTHBIX U IIIYOOKHX IISITEH, pa3MEpPOB X JOMHUHAHTOB, COOTHOIICHHS
MOBEPXHOCTEH, 3aHATHIX 3TUMH ISTHAMH, B JINTEPAType HET.

UToOBl MpeaCcTaBUTh aKTyalbHOCTb Pa3pabOTKH IPHHIUIIOB OTNHMCAHMS OKPAcKH S,
paccMOTpPUM, KaKOBO COOTHOIICHHE IATHHCTO - U PABHOMEPHO OKPALICHHBIX SHI, XOTS OBl y
NTHL HauOoJee HM3YYEHHBIX EBPOICHCKOM M ceBepoaMepukaHcKoil ¢ayH. s sToro Msr
BOCIIOJIB30BANICh HanOosee WH()OPMATHBHBIMHM IBETHBIMH HWILUTIOCTPALMSIMH OKPACKH SHIL
(Harrison (1975; 1978), Ha oCHOBaHMM KOTOPBIX YCIIOBHO BBIAEIHWIN 3 THIIAa OKpacku (Tadm.l):
2 ocHoBHBIX (1 ¥ 3) ¥ OnMMH MPOMEXYTOUYHBIH (2), VIS ULl C OYEHb MEIKUMHU, HO TYCTBIMH,
"MBUIEBUAHBIMU" TIITHAMH, W OYCHb BBICOKOH IUIOTHOCTBIO nX pucyHka (Koctun,1977) wmm ¢
pacIuIbIBYaTO-HEPAaBHOMEPHO OKpaIleHHbBIM (oHOM ckopiynsr. (OKazanoch, YTO MSATHHCTO-
OKpallleHHBIE AHIIa XapaKTePHbI IPIMEPHO TTOJIOBUHE "HEBOPOOBMHBIX" NITHIL, 1 0KoJI0 80- 85 %
- BOPOOBMHOOOPA3HBIX, TO €CTh s 63-65 % BUIIOB 000MX KOHTHHECHTOB!

st 0OBbEKTHBU3AIMN ONMCAHUS OKPACKU XKYPABIMHBIX UL OBIIIM BBIIEJICHBI TPYIIITHI
0COOCHHOCTEH, ONpe/eNeHbl IPAaHHIBl U3MEHYMBOCTH TPH3HAKA, 3HAUYECHHUS KOTOPOTO MOTOM
pamxupoBany. JlaHHbBIC ITpeACTaBIeHBI B TaONuUIe 2, JOCTYITHON JJIsl CTaTUCTUYECKOH OIICHKH.

VY4uThIBas, YTO OKpacKa SUIl HACTOSIIUX JKypaBJied e/[Ba JM He camasi CIOKHasi Cpean
COBPEMEHHBIX IITHII, MOXHO I10JIaraTh, YTO HAIIIH MOAXOIBI TO3BOJIST CYIIECTBEHHO PACIIUPUTD
U JIETAJM30BaTh OOJIOTHYECKHE XapaKTEPUCTHKH JUISl IPENCTaBUTENeH APYTUX TAKCOHOB, IPH
aHaJIM3€ N3MEHYNBOCTH B MOIMYJIIIIMOHHON OMOJIOTHH, CHCTEMATHKE U (PUIOTECHHUH TITHII.

1 - Korza sra crares Obula HamucaHa, aBTOp ro3HakoMuiics ¢ Meroaukoir C.M.Kiumosa (2003): cmoTtpuTte paszmen
"Muckyccus".
2 - HekoTopble BH/IBI IMEIOT SiilIa IBYX THIIOB OKPACKH, OATOMY YMCJIO BAPHAHTOB OOJIbILE YKCiIa BUIOB (Tab. 1)
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Taonuya 1. Tunvl oKkpacku suy y nmuy e8PONEUCKOU U Ce8epo-aMepuKancKkol @ayn (no OaHHuLIM u3
Harrison, 1975, 1978)

Table 1. Types of egg coloration in the birds of the European and North American fauna (according to data
by Harrison, 1975, 1978).

| Msramero- | 2-HeBHATHO-|3. PaBHOMEpHO-
OKpallIeHHbIE r[ﬂTdHHC"rb{e OKpal.L[e};HbIe NL{HEHO ]
I'pyrmer mrui 2.Indistinctly- 3.Evenly- umber o
Bird groups I Spotty-colored spotted coloured
N | % | N |%| N | % |Bo|Buwos
Species
Eppona / Europe
Non-Passeriformes 170 52.8 4 1.2 148 46.0 322 321]
Passeriformes 204 847 1 04 36 149 241 240
Bce Bub1 eBponeiickoii dayHsl
All species of European fauna 374 66.4 5 0.9 184 32,7 563 56l
C.Amepuka / North America:
Non-Passeriformes 148 488 1 03 154 509 303 299
Passeriformes 216 79.1 3 1.1 54 19.8 273 273
Bce BujibI ceBepo-aMepHKaHCKOMH
thayHs
All species of North American fauna 364 63.2 4 0.7 208 361 576 572
6a koHTHHeHTa 738 648 9 0.8 392 344 1139 1133

Both continents

IMpumeuanue: BO -BapuaHTBI OKpacKH.

Note: BO - variants of coloration

Marepuana U MEeTOAUKHU

IToMumo u3yueHus sSuLl Kypasiel B komnekiusx 3oonorudeckoro nucturyra AH CCCP
(uptne PAH), cGopa ckopitymibl, OCTalomeics nocie BbUIYIICHUS ITEHIOB, GoTorpadupoBaHus
KJIAJAO0K (171 KOPPEKTUPOBKHM TMOJEBBIX ONHCAHWH SUI NMPH KaMmepaibHON 00paboTke),
UCIIONIb30BaHbl OpUTHMHAJIBHBIE onucanus S0 sull )Kypasisi-kpacaBku (Anthropoides virgo, 1or
crenHO# Ykpaunsl, 1982-1990 rr., Bunrtep, Jlexenkun, 1988; Winter, 1991), 32 - kanagckoro
)kypasis (Grus canadensis; cepepo-3amnan Uykorckoro m-osa, 1991 r., Buntep, 2002; 2005) u
319 s ceporo xypaens (Jlennnrpanckas o61.,1980 r.; Boctok Ykpaunsl, 1989-2002 rr.). B
JleBoGeperxHOI YkpanHe Mbl paboTaIn Ha TPEX CTAallMOHApaX y FyKHOW rPaHMIIBI apeajia Ceporo
)kypasns (puc. 1): B Camapckom Jecy (nmanee - Al) [InenpomnerpoBckoii obmactu (puc. 1,1;
1992-1993 rr.; 26 s u3 13 rHe3n), Ha M3tomckoii nyke (A2) rora XapbKOBCKO# o0nactu, B
120 kM BocTouHee mepBoro ywactka (puc.l,2; 1989-1995 u 1997-2002 rr; 224 gitna, 123
knaaku) u B CepedpsinckoM stecHruectBe (A3) Jlyranckoii obnactu, B 60 KM BOCTOUHEE BTOPOTO
yuactka (puc.1,3; 1997-2001 rr; 67 stuu u3 34 ruesn).

[MpuHIMNMAIBHBIE TIOJIOKEHHS HAILETO TOIX0/a KacalliCh CIIETYIOIero:

1. Oxpacka (oHa CKOpIyIBI U MsATEH. B onucaHuy 1IBETOB, MO-BO3MOKHOCTH M30eranu
OpraHo-JENTHYECKHE WM MUHEpPAJIOTH4YecKhe, HEOIHO3HauHbIE, NPOU3BOJIHBIC [IBETOBLIC

Hnon

XapaKTepUCTUKH, KaK-TO "OJIMBKOBBIH", "1ri10BbIi", ""O1pro3oBbIid", "madpannsiii” ("'opaHKkeBo-
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kenTeiii"), ""cupeneBbrid” ("'OnexHO-IMIIOBEIH"). BMECTO HUX MCIIOIB30BaIIN COUETAHMSI TPOCTHIX
L[BETOB, HAIIPUMEP, CBETI0->KEITOBATO-KOPUYHEBBIN M CBETI0-3€JIEHOBATO-KOPUYHEBBIH, BMECTO
"onmuBkoBEI" (CioBaphs pycckoro si3bika, 1985-1988) u 1.1, MckimodueHne clenaHo JUIIb s
"kpemoBoro" (;ke’aToBaTo-0enbIi) 1 "Oyporo" (cepoBaro-KOpHUUHEBHIN). L[BeTa onMcaHb! UL B

TpeX IpajlaliusX IUIOTHOCTH: a) CBETIIbII; 0) CpeaHel NHTEHCHUBHOCTH M B) TEMHBIM.
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Fig. 1. Investigation area. umsayalika, A2

2. IlnmotHocTh (rycToTy) pHCyHKa (OTHOCHTENBHYIO IIONIaJb BCEX IISITEH Ha
MOBEPXHOCTH sul, B %) onpenemsuiin mo Marpune H0.B.Kocrtuna (1977), xomuio KoTOpoi
ucronb3oBasy B nose (puc.2). "llar" sroii marpuust - 10%, HO MBI Oe3 Tpyaa GUKCHPOBAIH
MPOMEKYTOUYHYIO IUIOTHOCTD IATEH, ¢ TOUHOCTBIO + 5%.

[Tpn omucaHuM OKPacKHM M MHUKpopenbeda MOBEPXHOCTU CKOPIIYIIbI, TOPH30HTAIBHO-
PacIoIOKEHHOE B pyKe SHI0, MEUIEHHO Bpalllaly BOKPYT JJIMHHOMN WIN KOPOTKOH Oceil.

3. Paznenenune mATEeH Ha TOBEPXHOCTHBIE M TIYOOKHE HE IIPEACTAaBISIET TPYAHOCTH,
OIHAKO clieqyeT oOpaTWTh BHUMAHHE HA W3BECTHYIO YCIOBHOCTb A3THUX TPYHII IPH3HAKOB.
W3HyTpH siiiia cKopiiylia y CEeporo >KypaBisi —3eJIEHOBAaTO-ToTy0OBaTo-KpeMoBas, Onaromaps
pPaBHOMEPHOMY TOCTYIUIEHHIO OWJIMBEPIMHA W MMEET TaKhe )K€ IMOBEPXHOCTHBIE U IIyOOKHe
ISITHA, KaK M IIPU PACCMOTPEHMH SIHIIa CHApy>KH, HO ¢ "OOpaTHbIM 3HAKOM'- ITOBEPXHOCTHEIE
M3HYTpH - 3TO DIyOOKMe CHapyxH. biaromapsi MHOTOKpaTHOMY (B TedeHHE OOpa3oBaHHA
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CKOPJIYTIBI) TIOCTYIUIEHHIO TIMTMEHTOB, BEPOSITHO OJMH W TOT K€ KPAaCHOBATO-KOPUYHEBBIH
nopdupuH, B 3aBUCHMOCTH OT TITyOHHBI 3aJIeTaHMs B TOJIIIE CKOPITYIIBI (M3-3a TOJIYIIPO3PaYHOTo,
CBETIIO-3€JICHOBATO-TOITy00r0 "(QHiIbTpa" CKOPIyIBI) MPHOOpETaeT HOBBIM IBET. DTa KapTHHA,
CYIIECTBEHHO OCJIOXHEHa TeM, YTO KOHIIEHTpanusi NMOpdHpHHA B  NOBEPXHOCTHBIX CIIOSX
CKOPJIYIIBI BBIIIE, YeM B DITyOMHHBIX, I1€ JOMHHHPYET OMIMBEPIUH, TTO3TOMY "(QUIBTP" CKOpPITY-
ITBI, B ICHCTBUTENHFHOCTH - AByXIBeTHBIN (Tammes,1964; Baerends, Hogan-Warburg,1982).

Puc.2. Mampuya nromuocmu pucyHxa
auy (%) no FO.B.Kocmuny (1977)

Fig. 2. Model of the egg pattern density (%)
according to Yu.V. Kostin (1977)

4. AHamu3 THIOB (OKPAacKH) MOBEPXHOCTHBIX IIATEH M OLIEHKA CPEIHEro JHameTpa HX
OonbUIMHCTBA. B mocnenyromeM MOXHO IPUBOAUTH HE TOJIBKO AUaMeTp "JOMHUHAHTOB", HO U
JIMMHTBI.

5. Jlns m1yOOKUX TATEH BBIIOJIHEHO TO JKE CaMoe.

6. [ToBepxHocTHBIe mATHA 1BeTa "3amekmeiics kpoBu" (ITL3K, Tadn.2; 4.4), o6b1uHO B
HEOOJBIIOM KOJIMYECTBE NIPEACTABICHHBIE Ha MHYHIUOYIAPHOM TIOJIOCE ULl (anee - TyIom),
OTJIMYAJINCh KOHTPACTHOCTBIO M KOPHYHEBO-YEPHBIM IIBETOM OT APYTHX NOBEPXHOCTHBIX U
DIyOOKUX TSATeH, W OBUIM OIMHAKOBO OKPAIICHBI, HE 3aBHCHMO OT IIBeTa (POHA CKOPIYNBI U
npyrux mareH. Ilostomy, B rpadax 4.1; 4.2 u 4.3 (tabn.2) IIL3K He yunThIBamM, OIHAKO, B
rpad)e 6 OHM YYTCHBI, TOCKOJIBKY (DOPMHUPYIOT CTyIICHHE HApaBHE C APYTHMH MSTHAMH.

3 - Kak u ckopiyma, moackopiaynoBeie ooonodkn (Membranae testae; Baumel et al., 1979) siina ceporo
JKypaBIIsi IMEIOT ISTHA, 3HAYUT, 00pa3yIolHii UX MOpGHUPUH MOCTYIACT B OKOIOSHIIOBYIO )KHKOCTD CIIe
110 00pa30BaHUs CKOPIYIIBL.
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Puc. 3. Dopma u noxanuzayus ceyweHus 6cex
nAMeH Ha AUYax cepoo KHypass

Fig.3. Shape and localisaton of spots on Common
Crane eggs

Ilpumeuanue: 1-9 -
HCIIONb3yEMbIE B TECTE.
Note: 1-9 - ordinal numbers used in the text.

IOPAAKOBBIE HOMEpa,

7. AHanu3 THIA

CTYyLIEHUS U

JIOKAJIM3al I BCEX TSITEH Ha
MOBEpPXHOCTH stiima. IlstHa  ObUTH
PaBHOMEPHO pacnpeneseHsl mno

MOBEPXHOCTH JIMIIb Ha 2.5 % sHIl ceporo
Kypasns (tabn. 2; 6.5). Ha 97.5 % s
ISTHA pacIpeleIeHbl HEepaBHOMEPHO
(puc.3):

a) OHM CrymiaJuch Ha "Tymoit"
moJoBHHe sitna (Tabm.2; 6.4; puc.3, 9);

0) oOpazoBbIBaiM "BeHUHK" (T105IC
pa3HOM  IIWMPWHBI, C HauOOJbBIIEH
KOHIIEHTpAIMEel ISTEH B €ro CpeAnHHOH
4acTH) BOKPYI TYIOTO Iojroca (Tadm.2;
6.3; puc.3, 8);

B) co3JlaBaiau "HIanoyky
(mmamerpom 35-60 MM) ¢ mpocBeTamu" Ha
TymoM moitoce (Tadmn.2; 6.2; puc.3, 4-6);

r) dopmupoBanun "cCIUTOMIHYIO
manouky" (Toro ke Auamerpa) Ha TYIIOM
momroce (Tabmn.2; 6.1; puc.3, 1-3).

8. OmpeneneHre COOTHOLIEHUS
MOBEPXHOCTEH  CKOPJIYIBI,  3aHSITHIX
Pa3HbIMHU THIIAMH TsITeH (puc.4).

JIns 3TuX MaTpull Ha KOHTYp siina
(100.0 x 61.7 MM, ero miuomangs -
4822 MM*) Ha MIUINMETPOBKE, KapaH-
mamom (nmameTrp crepxkHsa - 0.5 Mm)
HaHEC/IN KOHTYPBI IsITeH ((POPMUPYIOMINX
"CpenHIOI MIANOYKy € mIpocBeTamu'),
MOJCUYNTAB IUIOMAAb KaXJ0ro, IO
BHEIIHEH KpoMKe ciena rpudens mox
OMHOKYISIpOM (TNIOTHOCTH PHUCYHKA -
15.8%). Ilocme wdero, dYacTh mATEH
3aKpalluBalyd YEepPHBIMH YepHWIAMH (IO
BHEITHEH KPOMKE JIMHUH), a JAPYTyIo -
KapaH/1aiom. Jos oOneryeHus

BOCTIpHATHS TPONOpUMii siina (kak v Ha puc.3), Ha MPO3payHyI0 MaTpHILy HAHECEHBI CPEIHSIA
nuHMASA (JUIMHHas och mpodwis siia) W ropu3oHTadbHble, B 10 MM omHa OT Apyroii.
CooTHOIIeHNE TIOMAel MOBEPXHOCTHBIX U NIyOOKHX MSATEH, paBHOE 1:1, MCHONB30BaHO JUIA

CpaBHCHUSA C IPYTMMH BaprUaHTaMH.

9. AHanm3 MUKpopelbeda TOBEPXHOCTH CKOPITYTIBL: HAJHYHE (WIIM OTCYTCTBHE), YHCIO U
pa3Mepbl H3BECTKOBBIX B3IyTHH, TpaHyll, 00p0o3/ U ITyOOKO-SUEHCTHIX YI9aCTKOB MOBEPXHOCTH,

HX JIOKaJIn3anus.

10. Hanmune (I/IJ'II/I OTCYTCTBI/IG) 1 paciipeiCICHNE N3BECTKOBOI'O HAJIETA HA TOBEPXHOCTHU
CKOPJIYIIbI, HCPEAKO XapaKTCPUIYIOUIECI0 HACUKEHHOCTD SAUII.
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Taonuya 2. Oxpacka u mukpopenvegh n08epXHOCMU CKOPIYNbL AUY CEPO2O IHCYPABA

Table 2. Coloration and micro-relief of the Common Crane egg-shell
Bce cranmonapsl
KavecTBeHHbIE MOKA3aTEIH H CE30HBbII
Qualitative features All stations and seasons
Abc. / abs %
1 2 3

1. Oxpacka ocHOBHOro (poHA CKOPJAYIIBI
Background coloration

1.1. KpemoBas (MM K€ TOBaTO-KpEMOBast) 52 16.4
Cream-colored (or yellowish-cream-colored)

1.2. KopuuHeBaTo-KpemoBast 78 24.5
Brownish-cream-colored

1.3. Po3oBarto-kpemoBas 17 53
Pinkish-cream-colored

1.4. KpacHoBarto-kpeMoBas 11 3.5
Reddish-cream-colored

1.5.KpacHoBaTo-KOpHYHEBATO-KPEMOBAs 8 2.5
Reddish-brownish-cream-colored

1.6. 3eneHoBaTO-KpPaCHOBATO-KPEMOBas 4 1.3
Greenish-reddish-cream-colored

1.7. 3enenoBaro-KpemoBas 70 22.0
Greenish-cream-colored

1.8. 3eneHoBaTO-KOPHYHEBATO-KPEMOBAs 46 14.5
Greenish-brownish-cream-colored

1.9. 3enenoparo-ronyboBaTo-kpeMoBas 28 8.8
Greenish-bluish-cream-colored

1.10. T'onyboBaTo-KOpHYHEBATO-KpEMOBas 2 0.6
Bluish-brownish-cream-colored

1.11. Cgeto-rony6oBaTo-3e1€HOBATO-KOPHUHEBAs] 2 0.6

Light-bluish-greenish-brownish
2. PABHOMEPHOCTE OKPACKH
Equality of coloration

2.1. PaBHOMepHas okpacka (oHa 307 96.5
Equal coloration of background
2.2. HeparHOMepHast okpacka (hoHa 11 3.5

Unequal coloration of background
3. YUncrora MOBepXHOCTH CKOPJIYNBI
Cleanness of the egg-shell surface

3.1. IToBepXHOCTE CKOPIYMBI YHCTas 316 99.4
Surface of the egg-shell is clean
3.2. TloBepXHOCTH CKOPITYTBI HCIAYKAHA IPA3BI0 2 0.6

Surface of the egg-shell is dirty with mud

4. IloBepXHOCTHBIE NISITHA

Surface spots

4.1. Onu UM (OKpackH) NATEH 69 21.7
One coloration type of spots
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4.1.1. CeTno-KOpHYHEBbIE, KOHTPACTHBIC, MeNIKHE (2-4 MM)
Light-brown, contrast, small-size (2-4 mm)

4.1.2. CeTno-KOpHUYHEBLIE, KOHTPACTHEIE, cpeaAHue (4-6 MM)
Light-brown, contrast, mid-size (4-6 mm)

4.1.3. KopuuHeBble, KOHTPACcTHBIE, MEJKHE (2-4 MM)
Light-brown, contrast, small-size (2-4 mm)

4.1.4. KopuuHeBble, KOHTPAacTHBIE, cpeanue (4-6 MM)
Brown, contrast, mid-size (4-6 mm)

4.1.5. TemHo-KOpHYHEBBIE, MeJKHE (2-4 MM)

Dark-brown, small-size (2-4 mm)

4.1.6. KpacHo-kopHuuHeBsle, cpeiHue (4-6 MM)

Red-brown, mid-size (4-6 mm)

4.1.7. CBeTno-3eneHOBATO-KOPUYHEBBIE, KOHTPACTHBIE, cpeaHue (4-6 MM)

Light-greenish-brown, contrast, mid-size (4-6 mm)
4.2, JIpa THna (OKpacKH) MOBEPXHOCTHBIX IATCH
Two coloration types of surface spots

4.2.1. CBeTI0-KOPUYHEBBIE U KOPUYHEBBIE, KOHTPACTHEIE, MeJKHe (2-4 MM)

Light-brown and brown, contrast, small-size (2-4 mm)

4.2.2. CBeT/IO-KOPHUYHEBbLIE H KOPUUYHEBLIE, cpeaHue (4-6 MM)
Light-brown and brown, contrast, mid-size (4-6 mm)

4.2.3. CBeTno-KOpHYHEBbIE H KOPUUHEBBIE, KpynHBIe (6-10 MM)
Light-brown and brown, contrast, large (6-10 mm)

4.2.4. CBeT/I0-KOPHUYHEBBLIE H KPACHOBATO (-p7KaB4aTO-)-KOPHUHEBBIE,
Menkue (2-4 mm)

Light-brown and reddish (russet)-brown, small (2-4 mm)

4.2.5. CBeT/10-KOpHYHEBbIE H KPACHOBATO (-pKaBYaTO-)-KOPHYHEBHIE,
cpenuue (4-6 Mm)

Light-brown and reddish (russet)-brown, mid-size (4-6 mm)

4.2.6. CBeT/10-KOPHYHEBbIEC H KPACHOBATO (-pKaBYaTO-)-KOPHUHEBHIE,
KpynHele (6-10 MM), OpHEeHTHPOBaHHbIE BOJIL OCH fiilA

Light-brown and reddish (russet)-brown, large (6-10 mm), oriented along the egg axis
4.2.77. CBeT/I0-KOPHYHEBBIE H KPACHOBATO (-p:KaBYaTo-)-KOPHYHEBLIE, OUEHB

kpynubie (8-10 mm x 10-20 mm), BBITAHYTBIE BIOJL OCH fiila

Light-brown and reddish (russet)-brown, very large (8-10 mm x 10-20 mm), elongated

along the egg axis
4.2.8. Te ke, HO Npe/ICTABIICHBI YEPEIOBAHUEM

a) oueHb KpYIHBIX (10-20 MM), BEITIHYTBIX BIOJIL OCH fiilia H 0) cpeTHuX (3-5 MM)
Light-brown and reddish (russet)-brown, represented by alternation of a) very large

(10-20 mm), elongated along the egg axis and b) mid-size (3-5 mm)

4.2.9. CeeTno-KpacHOBATO-KOPHYHEBBIE H KPACHOBATO- KOPHYHEBHIE,
cpenuue (4-6 Mm)

Light-reddish-brown and reddish-brown, mid-size (4-6 mm)

4.2.10. Ceetno-KopHYHEBBIE H KpacHOBAaTO-0ypehle, cpennue (4-6 Mm)
Light-brown and reddish-grayish brown, mid-size (4-6 mm)

4.2.11. KopuuHeBble H 3€l1€HOBATO-KOPUYHEBEIE, cpeiHue (4-6 MM)
Brown and greenish-brown, mid-size (4-6 mm)
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4.2.12. CBeTs10-KpacHOBaTO-KOPHYHEBEIC H 3€JICHOBATO-KOPHYHEBEIE, 7 2.2
cpenaue (4-6 Mm)

Light-reddish-brown and greenish-brown, mid-size (4-6 mm)

4.3. Tpu TMnNa (OKpacKH) MOBEPXHOCTHBIX MATEH 37 11.6
Three coloration types of surface spots

4.3.1. CBeTli0-KOpUYHEBBIE U KPACHOBATO (-p7KaB4aTo-)-KOPUYHEBBIE,

cpenuue (4-6 mm), ryctoeie menkue (0.2-1.0 MM) TEeMHO-KOpHYHEBEIE TOUKH, 19 6.0
1o BceMy (POHY CKOPIIYIIBI

Light-brown and reddish (russet)-brown, mid-size (4-6 mm), dense small-size (0.2-1.0

mm), dark-brown dots over the all egg-shell background

4.3.2. CBeT/I0-KOPUYHEBBIE U KPACHOBATO (-p/KaB4aTo-)-KOPUYHEBBIE, 1 0.3
cpenuue (4-6 mm), rycteie menkue (0.2-1.0 MM) TeMHO-KOpPHYHEBBIE TOUKH HA

TYNOM MOJIOBUHE fiilla

Light-brown and reddish (russet)-brown, mid-size (4-6 mm), dense small-size (0.2-1.0

mm), dark-brown dots on an obtuse half of the egg

4.3.3. CBeTno-KOpHYHERBBIE H KOPUYHEBEIE, cpeiHue (4-6 MM), 17 5.4
TEMHO-KOPHYHEBBIE TOUKH, 110 BCeMY (JOHY CKOPIIYIBI

Light-brown and brown, average (4-6), dark-brown spots over all the background of

the egg-shell

4.4, TlopepxHOCTHBIC MATHA 11BeTa "3aneKueiics kpou" 265 83.3
Surface spots of “coagulated blood” color

4.4.1. Menxue (1-3 mm), equanunsie (10 10 wTyk), Ha TYnom noswoce 35 11.0
Small-size (1-3 mm), isolated (up 10 items), on the obtuse pole

4.4.2. Menkue (1-3 mm), eaunnansie (1o 10 wTyk), B cpeiHeii yacTH JJTHHBI 1 0.3
aHna

Small-size (1-3 mm), isolated (up 10 items) in the middle part of the egg length

4.4.3. Te xe, no peakue (10-20 wrt.), Ha TYNoM noJroce 4 1.3
Small-size (1-3 mm), rare (10-20 items), on the obtuse pole

4.4.4. Te e, Ho 00bI4HBIE ( 20 IT.) HA TYIIOM MOJIOCE 2 0.6
Small-size (1-3 mm), usual (20 items), on the obtuse pole

4.4.5. Cpennue (3-5 mm), equauyunsie (10 10 wT.), Ha TYIIOM MoJH0CE 120 37.8
Mid-size (3-5 mm), isolated (up 10 items), on the obtuse pole

4.4.6. Te xe, eIMHUYHBIEC, HO KPOME TYMOIO MOMIOCA - B CPEAHEH YacTh 1 0.3
JUIMHBI stii1a

Mid-size (3-5 mm), isolated, on the obtuse pole and in the middle part of the egg length

4.4.7. Te ke, no peakue (10-20 mwT.) Ha TYNOM MoJIOCe 19 6.0
Mid-size (3-5 mm), rare (10-20 items), on the obtuse pole

4.4.8. Te ke, Ho yactbie (10 50 wIT.), HA TYNIOM TOJIIOCE 3 0.9
Mid-size (3-5 mm), frequent (up 50 items), on the obtuse pole

4.4.9. Kpynusie (5-10 mm), exuanunsie (20 10 wr.), Ha Tymom mnojoce 70 22.0
Large (5-10 mm), isolated (up 10 items), on the obtuse pole

4.4.10. Te xe, Ho peakue (10-20 mwrt.), Ha TYNOM moJoCce 5 1.6
Large (5-10 mm), rare (10-20 items), on the obtuse pole

4.4.11. Ouens kpymnHueie (8-20 MM), 00b1unbIe ( 20 1WIT.), HA TYIIOM MOJIOCE 3 0.9

Very large (8-20 mm), usual (20 items), on the obtuse pole
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4.4.12. JlentoBuansle, kpynusie (2 x 15 mm), eaunauynsie (1o 10 wr.), Ha 1 0.3
TYIIOM IIOJIFOCE
Ribbon-like, large (2x15 mm), isolated (up 10 items), on the obtuse pole

4.4.13. Ilo oauoit yepHoii mosoce (2-3 x 15-17 MM), y TYHOTO H OCTPOTO MOJIIOCOB 1 0.3
As a black stripe (2-3 x 15-17 mm) at the both obtuse and pointed poles
4.5. TII3K He oTMe4eHBI 53 16.7

Surface spots of “coagulated blood” color are not observed
5. THnbI NOBEPXHOCTHBIX NATEH
Types of surface spots

5.1. I'myGoxkue natHa. OquH THI (OKPAaCKH) MATEH 302 95.0
Deep spots. One coloration type.

5.1.1. Ceetno-6ypsie, pasmbIThie, Mekue (2-4 Mm) 2 0.6
Light-grayish-brown, indistinct, small size (2-4 mm)

5.1.2. Ceetno-0ypsie, pa3MbIThie, cpeanue (4-6 Mm) 25 7.9
Light-grayish-brown, indistinct, mid-size (4-6 mm)

5.1.3. Ceetno-KpacHOBaTO-0ypble, pa3MbIThIe, MEIKHE (2-4 MM) 7 2.2
Light-reddish-grayish brown, indistinct, small size (2-4 mm)

5.1.4. Ceetno-kpacHoBaTo-0ypsle, pa3mbIThIe, cpeaHue (4-6 MM) 155 48.9
Light-reddish-grayish brown, indistinct, mid-size (4-6 mm)

5.1.5. Ceerno-kpacHoBaTo-0ypele, pa3MbIThie, OueHb KpynHele (8-10 x 10- 7 22

20 mM), BBITAHYTBIE BAOJIL OCH filla

Light-reddish-grayish brown, indistinct, very large (8-10 x 10-20 mm), elongated along
the egg axis

5.1.6. Te e, HO Npe/ICTABICHBI YePEIOBAHMEM: a) 04eHb KPYTHBIX (8-10 x
10-20 MM), BLITAHYTBIX BJIOJIL OCH fAliua; 0) cpeanux (3-5 mm)

the same spots, but represented by alternation of 4 1.3
a) very large (8-10 x 10-20 mm), elongated along the egg axis and b) mid-size (3-5 mm)

5.1.7. KpacHoBaTto-0ypsle, pa3zMmeIThie, cpeanue (4-6 Mm) 29 9.1
Reddish-grayish brown, indistinct, mid-size (4-6 mm)

5.1.8. CBeTn0-(hHONIEeTOBO-KOPHYHEBEIE, Pa3MBITEIE, MeJKHE (2-4 MM) 15 4.7
Light-violet-brown, indistinct, small-size (2-4 mm)

5.1.9. CBeT0-(hHONETOBO-KOPHUHEBEIE, PA3MBITEIC, KPYIHBIE (6-8 MM) 2 0.6
Light-violet-brown, indistinct, large (6-8 mm)

5.1.10. Cetno-hnoaeTOBO-KOPHYHEBLIE, pa3MbIThIe, cpeaHue (4-6 Mm) 38 11.9
Light-violet-brown, indistinct, mid-size (4-6 mm)

5.1.11. ®uoneToBO-KOPUIHEBBIE, Pa3MbIThIE, MENKHE (2-4 MM) 7 2.2
Violet-brown, indistinct, small-size (2-4 mm)

5.1.12. ®uoneToBO-KOPUIHEBBIE, Pa3MbIThIE, cpeaHue (4-6 MMm) 9 2.8
Violet-brown, indistinct, mid-size (4-6 mm)

5.1.13. duoneroro-00pa0BLIe, pa3MBITEIE, CpeaHue (4-6 MM) 2 0.6
Violet-vinous, indistinct, mid-size (4-6 mm)

5.2. JIpa tuna (o0Kkpacku) riry0oKux naTeH 16 5.0
Two coloration types of deep spots

5.2.1. CBemio-KpacHOBaTO-0ypEIE H CBETIIO-OYpBIC, pa3MBITEIE, cpeaHHe (4-6 MM) 4 1.3

Light-reddish-grayish brown and light-grayish brown, indistinct, mid-size (4-6 mm)
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5.2.2. CeeT/10-KpacHOBATO-KOPHUYHEBBIE H KPACHOBATO-KOPHYHEBHIE,
pasMBIThIE, cpe/iHue (4-6 MM) 9 2.8
Light-reddish-brown and reddish-brown, indistinct, mid-size (4-6 mm)
5.2.3. KpacHoBato-0ypbie U CBETIIO-(HONETOBbIE, Pa3MbIThIE, MEJIKHE (2-4 MM) 3 0.9

Reddish-grayish brown and light-violet, indistinct, small-size (2-4 mm)
6. @opMa 1 JIOKAJIN3AUHA CIYIIEHHA Beex NATeH
Form and localization of concentration of all spots

6.1. Cromrnast "manouxa" Ha Tynmom noswoce (35-60 Mm) 123 38.7
Compact “cap” at the obtuse pole (25-50 mm)

6.2. "lllanoyka" ¢ npocBeTamMH Ha TYIIOM IOJIIOCE 117 36.8
“Cap” with empty spaces on the obtuse pole

6.3. "BeHunK" BOKpPYI TYIOro [oJioca 26 8.2
“Crown” around the obtuse pole

6.4. CryuieHue naTeH Ha TYNOH MOJOBHHE AL 44 13.8
Concentration of spots on the obtuse half of the egg

6.5. PaBHOMepHOE pacrnipeie/IeHHe MATEH 110 BCEH MOBEPXHOCTH Aiila 8 2.5

Even distribution of spots over the egg-shell surface

7. CooTHOUIEHHE IIOUIA/IEH, 3AHATHIX IOBEPXHOCTHBIMH H W1y 0OKHMH
NSITHAMH

Ratio of space, occupied by surface and deep spots

7.1. 1.0: 1.0 102 321
72.15:1.0 103 324
7.3.20:1.0 89 28.0
7.4.3.0:1.0 11 3.5
7.5.1.0:15 9 2.8
7.6. 1.0:2.0 3 0.9
7.7. 1.0:3.0 1 0.3

8. Mukpopejabedh MOBepXHOCTH CKOPJIYNbI SIHIL
Micro-relief of egg-shell surface
8.1. U3BectkoBbie B3ayTua (0.5-2.0 MM B nuametpe u 0.1-0.5 MM BbICOTOIT)

Lime swellings (0.5 — 2.0 mm in a diameter and 0.1-0.5 mm high) 152 47.8
8.1.1. Enununyaneie (10 5 wTykK), y TYIOro mnoJioca 98 30.7
Isolated (up to 5 items), at the obtuse pole

8.1.2. Peaxue (5-10 wrt.), y TYNIOro noskoca 11 3.5
Rare (5-10 items), at the obtuse pole

8.1.3. O0piunsie (10-20 wr.), y Tynoro nomioca 4 1.3
Usual (10-20 items), at the obtuse pole

8.1.4. Enuuuynele, y 0CTpOro noJjoca 2 0.6
Isolated, at the pointed pole

8.1.5. Eauauvnsle, 0 BCeit MOBEPXHOCTH LA 28 8.8
Isolated, over all egg-shell surface

8.1.6. Hacteie (8-15 HlTJ"CMz), no Bceid noepxuoctH (50 mT.) 4 1.3

Frequent (8-15 swellings/cm®), all over egg surface (50 swellings)

8.1.7. CrunomiHas ceTh M3BECTKOBBIX B3AYTHIi, OTCYTCTBYIOLMX JIMILb HA

TPETH JUIHHBEI 4iil1a, Y OCTPOro Mnojrca

Continuous net of lime swellings, lacking only at the third part of the egg length, at the 4 1.3
pointed pole
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1 | 2 [ 3
8.1.8. "Hamnenka"-e3aytue (4 X 5 MM), Ha TYoM noiroce 1 0.3
“Slapping”-swelling (4x5 mm), on the obtuse pole
8.2. 3BecTKOBEIE B3/1yTHS HE OTMEUYEHBI 166 522
Lime swellings are not observed
8.3. bopo3asl U CKIIAAKH HA CKOPIIYIE 29 9.2
Furrows and folds on the egg-shell
8.3.1. Cknaaxu (1-4 wr.) wiu rnydokue 6opozasl (1-3 mT.), Ha ocTpoM 19 6.0
nojroce
Folds (1-4 items) or deep furrows (1-3 items), on the pointed pole
8.3.2. BOJNHHCTO-MOPUIMHUCTAS MOBEPXHOCTH CKOPJIYIIBI, HA OCTPOM IIOJIIOCE 4 1.3
Wavy-wrinkled surface of the egg-shell, on the pointed pole
8.3.3. Cxnaaxu 1 60po3/1pI HA TYIIOM MOJIIOCE 6 1.9
Folds and furrows on the obtuse pole
8.4. bopo3abl U CKIIAAKH HE OTMEUYEHBI 289 90.8

Furrows and folds are not observed

11. ®ukcupoBaHne OTKIOHEHHH B OKpacke (oHa, MATHHUCTOCTH W MHKpopenbede
MOBEPXHOCTH AU,

12. Hanmume (Miau OTCYTCTBHE) M MHTEHCHBHOCTH (3 Tpajanuy) MacisHHUCTOro Oiecka
MOBEPXHOCTU CKOPIYIIHL.

BeposiTHO, 4HMCI0 aHANMM3UpPYeMBIX OCOOCHHOCTEH SIMII MOXKHO paCIIMpHUTh (OPMOH H
pa3MepamH 1Op B CKOPITyTIe, OAHAKO 3TO HE BO3MOXHO OLIEHUTH B IIOJIE.

Kommneke ocobeHHOCTEH sauI| B Taba.2, COCTOMT W3 8 TpyNI NPHU3HAKOB, 7 M3 HHUX
XapaKTepH3YIOT OKPACKy CKOPIYIIBI, & OJJHA - MUKPOpeNbed ee MOBEPXHOCTH.

Mertonuuecku nepBble 7 TPyMI BeCcbMa pa3HOPOAHBL. Tak, rpymmsl 1 - 2.4. mpencTaBieHbl
MPOCTHIMU Ka4eCTBEHHBIMH NpU3HakaMu (OKpacka (oHa), ¢ BapHaHTaMHU pacHpeneeHHs
OKpAacKH 10 TIOBEPXHOCTH CKOPJIYIIbI (paBHOMEpHAsE M HEpaBHOMEpHast OKpacka (oHa).

I'pymmer 3.1, 3.2 xapakTepu3yloT OCOOCHHOCTH CTallMii BUJA WM OKPYXEHHUS THeE3Ja,
MOKa3bIBask BIMSIHUE DK30T€HHBIX ()aKTOPOB Ha YUCTOTY sull. A Tpynnbl 4.1-4.3 u 5.1-5.2 pamxu-
pOBaHBI CTYNEHYaTo, MO a) OKpacKe ISITeH, 0) pa3MepamM WX JOMHHAHTOB W B) HEKOTOPHIM
0co0eHHOCTSIM "reorpaduu” MATeH (pachpeeieHUe Mo MOBEPXHOCTH CKOPIYIIBI SHTIA).

IIpu nmouty ogMHAKOBOI OKpacke MATEH, OCHOBHYIO POJIb B paHXUpoBaHUU Tpyni 4.4-4.5
WTpajy a) BeJINYMHA, 0) MIIOTHOCTH U B) “Teorpadus” msTeH.

B rpynme 6, 6€30THOCHTENBFHO K OKpacKke M TUIY ISTEeH, JOMHHHUpYeT ux "reorpadus’, B
rpynie 7 (6e3 y4era OKpackH ¥ BEJIMUUHBI IISITEH) II0Ka3aHa PaBHOMEPHOCTh UX pacIpe/ieeHus
B TOJIIE CKOPITYIIHL.

I'pynner 8.1-8.4. cxoaHsl B paHkupoBaHuM ¢ rpynmnamu 4.4-4.5. B Hux Taxxke
JIOMHHHUPYIOT @) BeJIMYKMHA, 0) IycToTa U B) ""reorpadus" M3BECTKOBBIX B3IYTHI U OOPO3.

B cpaBHeHunu ¢ 4-Ms1 3HAKOMBIMHU aBTOPY MaJleapKTUYECKUMH BUAAMHU CEMENUCTBA, CephIi
JKypaBib Opocaj KJIaJIKW O BHHE 4YejloBeKa dvalle JApyrux. Bmecre c Tem, Bo3neiicTBue
MCCIIEIOBATENILCKOTO TIpecca Ha THe3AAlIMecs Hapbhl ObUIO HIKE BO BTOPYIO IOJIOBHHY
HACIKUBAHUS, YTO HA/I0 yUUTHIBATh B Mojie. [locemenne rHe3J0BbIX yUacTKOB, ONMCAaHUE THE3[
U KJIaJO0K, MPOBOAMIM B TEIUIOE BpPEMsI CYTOK, HaXOIsCh TaM KaK MOXKHO Kopode (Bpems
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Puc. 4. Coomnowenue niowaoeti nOGEPXHOCMHbBIX U
21YOOKUX NsMeH

Fig.4.

Ratio of areas covered by superface and deep spots
of the Common Crane egg

¢ukcupoBaa B  JHEBHHUKE), a
mpoMepsl cHUManu BaBoeM. Ommca-
HHE KJIaJIKd B JHEBHHUKE 3aHHMAJIO
10-15 crpok (Buntep, 2002).

Tak, B 1995 u 1998 rr. rHe3na
nocemamu 50 pa3, mexay 9 u 19
yacamu (68% - mexmy 10-14 u 26% -
Mexay 17-19 dacamm), TpOIOIIKU-
TEJIFHOCTH NMPEObIBaHUS Y HUX - 5-16 ,
B cpegHem - 10.9+0.2 mun. OT10
OIIpeNeNIsIo KeNaHue MEHbLIe Oecro-
KOUTh OTHI[ U BpeMs, Ha KOTOpOE
CIIOKOMHO HACH KMBAoIiasl ITHIA
MOKKAana KIaaky (mo 25-cyTOodHBIM
HAOJFOICHUAM HHKyOaruu). Bo n30e-
JKaHue OpocaHusl NTUIAMHU KJIAJIOK,
MPY TIEPBOM OCMOTpE THE3/a C OJHUM
siirioM, HaOmromaTenb, HE 3ajaep-
JKMBasICh, TOKHMJAJ Y4acTOK, BO3Bpa-
asich Ui ONUCAHHS KIAJKU Yepes3
10-15  pgmeit. (Takum  oOpazom
YCTaHOBJICHA  MPOJODKUTEIBHOCTh
HacKuBaHuA vl B 11 rHe3max).

PacueTbl BBIMOIHEHBI C UCHOJb-
3oBanueM nporpammsel Cricket Graph
Vers. 1-3-2, 110 0OLIECTIPUHSATHIM METO-
qukam (ITnoxunckumii, 1970; Kohler
et al., 1984; Sokal, Rohlf, 1987; 1995).
BuyTpunonyninnoHHoe  pa3HO00-
pasue M CXOJACTBO MOMYJALMM IO
OKpacKe W MHKPOCTPYKTYpE MOBEpX-
HocTH siun pacuutansl o JI.A.JKuBo-
ToBckomy (1979; 1980; 1991).

Pe3y.11 bTaThbl U 06cymne}me

Komriieke mpr3HakoB OKPacku U
MHKpopesbeda sull ceporo Kypasis
MOXHO pa3JelinTh Ha 2 HepaBHO-
BECHBIC IPYIIIIBL:

1. OcoOEeHHOCTH UL, H3MEHSIO-
muecs MpH HacIKuBaHUM (Tabi.2;
pasn.3.) u

2. HemsmenHble TpH HaCHXKH-
BaHMU OCOOCHHOCTH (OCTallbHBIE B
Tab1.2).
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Ocobennocmu AUY, USMEHAIOWUECA nNPU HACUNICUGAHUU

Jlannsle Tabmunp! 2 (rpada 3) 1omoNHeHbI AByMS IPU3HAKaMH, BBIPaKEHHOCTh KOTOPBIX
CYIIECTBEHHO MEHSETCS Ha MPOTSHKEHUN MHKYOanny.

H3zeecmkosbiii Hanem Ha nogepxrocmu ckopaynel (puc. 5), oObMHO Opocarouuiics B
r1asza, orMedeH 22 pasza (20 smn 14 xmagok), npudem 20 pa3 (91.0%) - B mepBylo nekany
HacrkuBaHusl. Bynyun HanOosee IIOTHBIM B IEpBbIE THU HACIKMBAaHUA (B 9 Clydasx - TOYTH
MIOJTHOCTBIO 3aKpBIBAN (DOH CKOPIIYTIBL, JINIIG KOe-Te MPOCTYMAIONMH, OTYero sia Ka3aluch
6expIMn), Io3aHee (OT TPEHHSI C HACETHBIMHU IATHAMHU M HEPEKO MOKPOH ITOJCTHIIKOM THe3/a B
MOMEHT IIepeBOPAYMBAHS SIMIT) U3BECTKOBBIN HAJIET MICUE3aJ, COXPAHSACH TOJIBKO Ha TynoM (10
CJlyyaeB) WM KIJIOAKaJIIBHOM (J1ajiee - ocTpoM; 3 cirydast) moirocaXx. CKOpOCTh W3HAIIMBaHUSA
M3BECTKOBOTO HajleTa ObUIa HE ONMHAKOBOW B pas3HBIX Kiaakax. Tak, omHO sifmo, Oymy4w
"OenpIM" B IEpBBIE CYTKH HACHKMBAHUS, HA TPETHH - COXPAHSJIO U3BECTKOBBII HAJIET TOJIILKO Ha
TYTIOM TIOJTFOCE. A B IpYyToOif Kiajke, B 1-3-i mHM HacykuBaHus 00a sifia Oputn "OenmpiMu’', a Ha
7-i eHpb - BTOpOE SIHIIO MOYTH HEe M3MEHHIIOCH, a TiepBoe (9-if IeHp) - MOTHOCTHIO MOTEPSIIO
M3BECTKOBBIM HaiyeT. Eme 2 sifa (IByX KJIaJOK) COXpaHSJIM W3BECTKOBBHIM HajieT Ha o0omx
momrocax o 15 m 18 cyrok HacwkuBanus'. Slia ¢ M3BECTKOBBIM HAJIETOM 1O BceMy (DOHY
CKOpJIYIIBI UMENM HacikeHHOCTh - 0-8, B cpemneM (n = 9) - 2.3+0.7 cyr., a coxpaHsBIINE
M3BECTKOBBIH HaJleT Ha OTHOM M3 MoirocoB - 0-8, B cpeaneM (n = 13) - 6.7+1.5 cyT. (puc.5).

W
(=]

Yucno sun, %
Number of eggs, %
s 3

[\
(e

—_
(=]

Puc. 5. Hacuocennocms u u36ecmrowiil
Hanem AUy Ccepozo  JiCYpasis
(n=22)

Fig. 5. Incubation stage and lime film on
Common Crane eggs (n = 22)

2 4 6 8 10 12 14 16 18 20

HacwxeHHOCTB sull, THEH
Incubation stage, day

B 1989-2002 rr. siina ¢ M3BECTKOBBIM HAJETOM OTMEUEHbI Ha 9 pa3HBIX THE3IOBBIX
yuactkax A2 (puc. 1,2). B aroii BbrIOOpKe ObUIM 3 camMKku (OMO3HAaBacMbIC MO BHEUITHUM
MpU3HAKaM, a TaKKe IO MapaMeTpam siUil) THE3AMBILKECS B Pa3HbIe TO/bl HA OJHUX U TeX Ke
ydacTKax, y OJHOHM W3 KOTOPBIX M3BECTKOBBIM HaleT Ha siinax ormedeH 2 ce3zoHa (1998 u
2000 rr.), a y IBYX - nake B 3 pa3HbIX ce30Ha (y omHoit - B 1999, 2000 u 2002 rr., y Apyroi - B
1991, 1999 u 2001 rr., B unTepBaine - 10 net!).

4 -Ha TynbIxX momocax JABYX SUII U3 PAa3HBIX THE3. APYTOi BHIOOPKH M3BECTKOBBIN HAJIET COXPAHUIICS TaKe
MOCJTe BBUTYIUICHNUS NITEHIIOB!
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Tabnuya 3.  Macnanucmeiii O1eck NO8EPXHOCMU CKOPLYNbL AUY

Table 3. The oily gloss of the egg-shell surface
Brytpuxnaakosas
BuocratHcTHYECKHE HMuauBHayaibHAs H3MEHYHBOCTD SHIL H3MEHUYHBOCTD
XapaKTePHCTHKH Individual variability of eggs Intra-clutch variability
Biostatical characteristics (n =84 /42)
Al B | ¢ | b E [ F | G
Uucno suu (Kaaox)
Number of eggs (clutches) 35 30 35 29 20(10)  14(42)  14(42)
HacuxkeHHOCTD
(mmuThL CYT.) 0-7 0-14 3-18 1024 08 09  0-12
Stage of incubation: limit
(days)
Mimy (cyt.) / (days) 231405 25.8+0.8% 10.8£0.73 18.2+0.8% 4.0+0.6 44+0.952+1.0
Cv, % 87.39 71.98 39.44 24.85 63.87 73.30 74.36
G, CyT. / days 2.71 4.17 4.26 4.52 2.55 3.23 3.87

Ilpumeuanusn: A - Cropiymna mMaToBasi, MaCJISHUCTOrO Onecka HeT, B - Bieck cnalwiii, ensa
3ameTHbIH; C - bieck cpenneit ”THTEHCUBHOCTH, X0po1io 3amereH; D - CunbHbIN Oneck, Opoca-
ercs B ma3a; E - bieck He oTMedeH, MOBEpXHOCTh CKOPIYIIbI OAMHAKOBO-MaToBast; F - Pasauiia
B Oiecke sUIl XOpoIo 3aMeTHa (MeHee OnectaT); G - Pasuuia B Onecke sSUI[ XOPOIIIO 3aMETHA
(6onee GrectsT). Pasuuia goctoBepHa s 2 - BToporo mopora Bepositioctd ( [3 > 0.99); 3 -
TpeThero nopora sepostHocTH ([3> 0.999)

Notes: A - Egg-shell is matt, no oily gloss; B - Gloss is slight, hardly visible; C - Gloss of medium inten-
sity, well noticeable; D - Strong gloss, striking; E - Gloss is not noted, egg-shell surface is matt equally;
F - Difference in gloss is well noticeable (less bright); G - Difference in gloss is well noticeable (more
bright). Level of significance: 2 - P < 0-01; 3 - P < 0-001.

W3 116 sur B mepByIO AECATHIHEBKY HacXuBaHMA Toimbko 19.0% (B 11.7% knanok)
MMEJH N3BECTKOBBIN HaneT. tak, 3Ta 0co00eHHOCTh MapKupyeT 12% KIJIaIoK, a Ul OCTaIbHBIX
- HE OTMEYeHa.

Macnanucmeiii 6neck nosepxnocmu CKopaynvl Auy, Kak W3BECTHO, "3aMETEH B KOHILIE
nHkyOarmn" (PnunT, 1987, €.275). OueBUIHO, C KAKOTO-TO 3Tala HACKKMUBAHHS IIEPBOHAYAIEHO
MaroBasi IIOBEPXHOCTh CKOPIIYIIBI IPHOOPETAET HACTOIBKO 3aMETHBI MAaCISIHUCTHINA OJIEeCK, 4TO
Ha Hero oOpamialoT BHMMaHuWe. V3 HammxX MaHHBIX OTOOpaHBl OJHO3HAYHBIE BapHaHTHI
ormcanuit 129 swr (tab6m. 3). [Ipu ee cocraBieHun, B CTOIONEI 2-8 BHAYaJIe BHOCHIIN YCIbHBIC
Macchl SIMIl C TE€M WJIM HHBIM BapHaHTOM OJIeCKa IIOBEPXHOCTH CKOPJIYINBI, a 3areM, II0
obo6maromeit popmyne (y = 1.0799 - 0.0060371 x, rae y - yaenpHas Macca siiina, r/cm® , a X -
JIeHb HACWKWBAHUS; PacUUTaHHBIC MO 228 oOMepaM M B3BEMIMBAaHUAM 124 sHIl) ONpeesuin
HaCWXECHHOCTh KaXAOTO SHIa, a MO ATUM II0Ka3aTeNsIM PacCYUTHIBAIN OHOMETPHUYECKHE
xapaktepuctuku (tabm. 3). Kax BumHO w3 cTombmoB A m E, mo 3-4 cyT. HacmkuBaHUS
MEJIKOSIYCHCTasi TIOBEPXHOCTh CKOPJIYNBI OOOMX SIMII - MaroBasi, 03 MaclITHHCTOTo OJecka.
Cna0blit, enBa 3aMETHBIN (IIPU CPaBHEHUH 00OMX SIHIT) OJIECK CKOPIIYIIBI MOSBISAETCS K KOHIY 6-
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TO JHS HACIKMBAHUS TEPBOTO (10 OUEPETHOCTH CHeceHms) siima (cromd. B), a eme cmycrs 5
CYTOK MHTCHCHBHOCTH OJieCka MOXKHO XapaKTepH30BaTbh KaK CPEAHIOK, XOPOIIO 3aMETHYIO
(crom6. C; BaykHO cpaBHHBaTh 00a stifna kinanku!). Hakowner, mocie 18-ro mHS HacrXUBaHUS
(crom6. D), Ha mepBOM siille MACIISTHUCTHIM OleCK MOYKHO OXapaKTepPH30BaTh KaK CHIIBHBIM,
Opocarommiics B mia3a. [lo3qHee HHTEHCHBHOCTH OJIeCKa CKOPIIYIIBI ULl MEJIEHHO BO3pacTaa,
HO e pa3HWIla MeXIy SiImaMu B KiIagke (GUKCHpoBaiach Tak e Jerko. s cronbmos F-G
BEIOOpKa cocTaBmia 84 sita u3 42 KIaloK, ¢ HACHKEHHOCTHIO TIepBoro sifna ot 0 1o 25 cyT.
YT0oOBI BBIICHHTD, KOTJ[a Pa3HUIA B OJeCKe CKOPIYIBI CTAHOBHUTCS 3aMETHOW BHYTPHU KIIAJKH,
WCTIONB30BaHa TOJBKO TPETh HAaMMEHEe HACIKEHHBIX KIaAoK (n=14), moka3zaBmias xoporiee
COOTBETCTBHE C JaHHBIMU MHAWBHIYaJbHON M3MEHYUBOCTH SIHII T10 STOMY NPHU3HAKY (cTONO. A
u B), mpu cyniecTBeHHO pa3HBIX HAOOpax CPAaBHUBAEMBIX SIHIL.

Takum 06pa3om, mocie 6-ro JHS HACHKMBAHUS KITAJKU, HE TPYIHO ONPECIHTh, KAKOS U3
au1 GnecTUT OoJbIIe, a CIEHOBATENIBHO IOSBUIOCH paHblle apyroro. CpaBHEHHE WHTCHCHB-
HOCTH ONlecka CKOPIYNBl SIMI B KIQAKe - HICANBHBIH KPUTEPU AN ONpeneeHus
MOCJIeIOBATEIBHOCTH UX CHECEHHSI.

Bmopaﬂ epynna ocoﬁennocmeﬁ, HEU3ZMEHHbBIX npU HaAcuIicueanuu

Ilnomnocms pucynka Ha NOBEPXHOCMU Y

Kak BuaHO W3 Tabmmis!l 4, 5Ta XapakTEpPUCTHKA OYEHb CTAOWJIbHA ¥ JIMING IBAXKIBI
OTMEYEHBI JOCTOBEPHBIEC PA3IHUHS YaCTOT:

a) MeXIy pa3sHBIMH Y9acTKaMH CTalMoHapa A2, ymajieHHBIMH Ha 7.3 KM, TI0 HamOojee
4acTOH IJIOTHOCTH pUCyHKa B 25%);

0) Mexmy TiepBeIMH (7-10) ¥ TIOCTETHIMH (6-10) Ce30HaMU HaONIONEHWH, TaM e, HO TI0
PEIKOH IUIOTHOCTH pHUCYHKA B 45%.

Ha crammonapax Al, A2 u A3 pmoctoBepHBIX pazmmunii B 10-12 gacrorax 3TOTO
MpU3HAaKa HE OTMEYEHO. BeposiTHO, HEOOXOANMO YBETHUUTH TOYHOCTh €r0 OIEHKH, YMEHBIINB
"mrar" marpunsl (puc.2) H0.B.Koctuna (1977) no 5%. B caydae ¢ cepsiM xypasieM, crona
BOWIYT 12 BapHaHTOB KOHTYPOB SIHII C TTIOTHOCTBIO PUCYHKa OT 5 10 60 % (puc.6).

Ocobennocmu noOCMpoeHus Mampuysl NIOMHOCMU PUCYHKA

UroOBI TONMIIUHA TMHAN KOHTYPa MENIKHX IATeH (quamerpoM - 0.1-2.0 MM) He nckaxana
WX peaNbHyI0 IUIOMangb, pa3Mepbl KOHTypa siina ysemmumiau Brpoe (300.0 x 185.1 mm),
MepeHeCIN Ha MIITMMETPOBYIO OyMary W IOJCYMTANHN TIJIOMAAb €TO MMOBEPXHOCTH (OTAEIBHO
JUI JIEBOH M TIPaBOM CTOPOH, B KaXJOM CaHTUMETPOBOM TOPH3OHTAIBHOM CEKTOpE); OHa
coctaBmia - 43 687 MmM’. Mcxons U3 Hee, paCUUTaIH INIOTHOCTh PUCYHKA ISl MAaTpHIL, OT 5 10
60%. 3areM, cienyst ONbITY HAOMIONEHUH, HA KOHTYp sTHIIa HAHOCHJIH TISATHA.

Kaxk BugHO 13 Tab1. 2, 93.7% noBepXHOCTHBIX 1 97.2% TiTyOOKNX MATEH HMEIH Pa3Mephl
MeHbIe 6 MM, a y 97.5% smr aToro BHa mATHA "CMEUICHBI' HA TYIYIO IIOJIOBHHY SHIA.
[Tromane MATEH CYMTANM IO TPAHWIE BHYTPEHHEW KPOMKH ciiefa Tpudens, a Imocie ux
HAHECEHMs, Ha IJ1a3 OIIEHUBAJIN, IOCTATOYHO JIM MX HA JaHHOW MaTpHIIE, a TOTOM CPaBHHUBAJIH C
pacueTHOH. BennunHy ommOKy Mexmy OOIIeH MIoma sl0 HapICOBAaHHBIX M PACUCTHBIX IATCH
JUTSL TaHHOW MaTpHIbl (PUKCHPOBAIH. 3aMETHM, YTO ITPHA TAKOM CPAaBHEHUH COIIOCTABIISUIN JIHIIH
KOHTYPBI Pa30pOCaHHBIX ISITEH C IUIOMIAIbI0 TIOBEPXHOCTH SHIIA.



Bunmep C.B.

(_‘-H“"‘“x.
140 ‘g) ... usMenuusocmy oxkpacku auy. Iipeonoxcenue noeoii memoouxu. Coobuyenue 1.

Taonuua 4.  IInomunocmv pucynka Auy cepo20 JCYpasis pAsHbIX CMAYUOHAPOE B0CMOKA
YKpauHBI.

Table 4. Pattern density on the Common Crane egg-shell surface in different study areas in
Eastern Ukraine.

[Tnomane Bcex NATEH HA OBEPXHOCTH AuLl, B % OT 0obmIei
Area of all spots on egg surface, in % of the total
5/10/15]20 | 25 |30] 35 |40]45]|50]|55]|60| n

CraumoHapsl, Ce30HBI
Study areas, seasons

1. M3tomckas nyka:
Izyumskaya Luka, A2 0404103 17.0 23.0 19.8 152 90 45 04 - - 223
1989-1995 u 1997-2002 rr.
Pasuble iecHHYeCTBa OHOIO CTALlMOHAPA, yaJeHHble Ha 7.3 KM
Different forestries in one study area, in a distance of 7.3 km
1.1.IlepBoe necunuecTso, Bee
CE30HBI - - 53105273'253179 95 42 - - - 95
First forestry, all seasons
1.2.BTopoe necHU4ecTBO,
BCE CE30HbI 1.1 - 11.218.0 13.5'225 180 9.0 56 1.1 - - 89
Second forestry, all seasons
HauanbHele ¥ KOHEYHBIE CE30HBI HADIIOACHHIH
Initial and final observation seasons

1.3. U3romckast nyka, A2

1989-1995 rr 1
Izyumskaya Luka, A2 - - 89 17.1 212179 14612273 08 - - 123

1.4. Toxe A2,
Ho 1997-2002 rr. 1.0 1.0 12.0 17.0 25.0 22.0 16.0 50 1.0' - - - 100
Same place A2, 1997-2002
CraumoHapsl, yaaneHHsle JoarotHo Ha 120 km
Study areas, distant longitudinally at 120 km

1.5.M3romckas nyka, A2

1993-1993 rr. - - 43174 21.7262174 87 43 - - - 23
2.0.Camapckmii nec,
Samarskiy Forest, Al - - 3.8 231 23.1 308154 38 - - - - 26

1992-1993

CraunoHapesl, yaJeHHbI€ J0AT0THO Ha 60 KM
Study areas, distant longitudinally at 60 km

1.6.M3romckas nyka, A2

Izyumskaya Luka, A2 1.2 - 106118 27.0 235188 59 1.2 - - - 85
1997-2001 rr.

3.0.Cepebpsinckoe

JIECHHYECTRO,

Serebryanskoe Forestry, A3, - - 119164 344 224119 15 - - - 15 67
1997-2001

Ilpumeuanua: N - gucno sun, | - pasHHIa JOCTOBEpHA AJS MEPBOTO IIOPOra BEPOSTHOCTH
(P<0.05)
Notes: N - Number of eggs, 1 - significant difference: P < 0.05.
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Beinyck 10. 2007. - Memoouxa.

Puc. 6. IInomnocms pucymka auy
cepozo acypasns (% niowaou namen
om naowjaou KOHmypa)

Fig. 6. Pattern density of Common Crane
eggs (% area of spots out of out of the
60 contour area).

[Tocne cpaBHEHWs, BHECEHHS] HOBBIX ILSITEH WM YCTPAaHEHHs JIUIIHUAX, MTUTMEHTHBIM
KapaHJaIioM ¢ YepHBIMU YepHUIaMHU (TOIKHA JTHHUM - 0.1 MM) TIsITHA OOBOAVIIN IO BHYTPEH-
He# kpoMmke ciena rpudens (yerpassist 3hGeKT MMPHHBI JUHAN) U 3aKPalIHBaId YCPHIIAMU.
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IlnorHocts pH?yHKa’ % Fig. 7. The pattern density of Common

Pattern density, % Crane eggs (n = 316) in Eastern Ukraine.
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Ommnbka MEXTy BU3yaJbHON M KOJNMYECTBEHHOH OIEHKAMHM OTHOCHTEIHHOM IIIOIAaAN
IISITEH, JUTSL pa3HBIX MaTpull Koiebanack or +2.56% (HapucoBaHbI JIMIIHKE ISITHA) 10 - 5.49
(ATeH HemocTaeT), mpuueM, B 7 ciydasx (U3 12) "BusyanbHbIX" msATEH ObUTO OorbINe, a B 5 -
MeHbIle, 4eM TpeboBanma marpuma. C ydeToM 3HaKa OIIMOKH, CpPEAHSs COCTaBHia -
0.226+0.621%, a ee noBeputenbHble HHTEpBAIBI (pr [} > 0.95) - 1.140-:-1.592 %. Ouennsast
omuoOKy Mo Momyiro (0e3 yueTra + 1 - , TI0 aOCOJIFOTHON BEIHYHHE), TIONYYUM CPEAHUN MOIYIH
- 1.828 0.390 %, a ero noBepuTENBHBIE HHTEPBAJIBI (TIPH 3> 0.95) cocrassat: 0.970 -:- 2.686%.
Wrak, npu onpenesieHHOM OITBITE, OIMOKA B OIIEHKE IUIOTHOCTH PHCYHKA SIHIL - HIDKE 2-3%.

[ToTHOCTH pHCYHKa WL, B COYETAHHMH C OKPAaCKOM OCHOBHOTO ()OHA, MMEET SIBHO
aIaNTUBHBIN XapakTep W BEPOSTHO HAXOAWTCS IOA KOHTpoieM orbopa (tabm. 4, puc. 7),
MIOCKOJIBKY SIHII C THIOTHOCTBIO pHCYHKA HIKe 15% - mpakTudecku Her, a 6oree 40% - eanHUIBI;
95.6% Bcex suI pacnonoxkeHs! B auanasoHe 15-40 %, co cMelieHueM NHKa pacnpencieHus
BIeBO (pHc.7). DTa XapaKTepHCTHKAa BEPOSTHO MOKA3bIBAET TAKXKE MOIIHOCTh MHUTMEHTO-
00pa3oBaTenbHBIX TPOLECCOB, (PU3NOIOTHYECKOE COCTOSHHE CaMOK W, HaBEPHOE, MOXKET
KOppenupoBaTh € OOIIEH SKCIOHMPOBAHHOCTHIO THE3/a, YTO TpeOyeT IOIOIIHUTEIBHBIX
uccienoBaHnii. B momckax 3Tol Koppensiuu, HeoOXOIMMO W3MEPHUTh WHCOJSIMIO THE3X B
Havajie HaCH)XMBAHMS U CPAaBHUTD €€ C IUIOTHOCTHIO PHCYHKA SIMIl B HUX.

Coobmienue I, Bkiroyass CNMCOK IMTHPYEMOW JIMTEPATyphl, OyAeT OMyOIMKOBaHO B
CJIE/TYOIHX BBITyCKax cOopHuKa “bpanTa”.

This paper will be continued with Communication 2 in next issues of “Branta” and added with
refernces.



