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AHHoTanus. MapKiupoBOYHOE IIOBE/ICHUE MI'PAET BAXKHYIO POJIb B KOMMYHHUKALUK
Oypsix measezeit (Ursus arctos L.) u GOpMUpOBaHUY IPOCTPAHCTBEHHOW CTPYKTYPhI
ux nomyssiuui. C Lenpro U3ydeHHs PernoHaNbHBIX OCOOCHHOCTEH MapKHpPOBOYHOTO
[OBE/ICHUS KUBOTHBIX U CE30HHOCTU CHI'HAJIBHOIO MEYCHHsI C HOMOIIbIO (OTOIOBY-
LIeK Benu HaOmozeHne y 32 MapKHPOBOUYHBIX JEPeBbEB B TeueHue 3 562 IOBYIIKO-
cyrok B 2013-2020 rr. Ha Cpeanem CHXOT3-ANMHE U y TPEX MEUEHBIX I€PEBbEB B Te-
yenue 539 noBymko-cyrok B 2011-2012 rr. Ha Bocrounom Caxamune. [Ipoananuzu-
poBano 362 noxxoaa K AepeBbsiM Oypbix Measeaei. OOHIOXMBaHUE METOK MPOAOIIKA-
nock 10 51 ¢ 1 BCTpeyasioch B MOBEICHUM MEBEICH yalle, 4eM UX HaHeceHue. M3 ak-
TOB MapKUPOBOYHOI'O MOBEJCHHS YeCaHUE O AEPEBO SBISUIOCH Hauboliee pacrpocTpa-
HEHHBIM U MIPOJOJDKUTENBHBIM (B cpenueM 15,7 ¢ Ha Cuxors-Anune u 10,9 ¢ Ha Caxa-
nuHe). [ToBeneHne >KMBOTHBIX IPH MAPKUPOBAHHH JIEPEBHEB HOCHIIO MHIMBUIyaIbHbIN
xapakrep. Haubomnee pasHooOpa3Hblil penepTyap MapKUPOBOYHOT'O TIOBE/ICHUS IIPOSIB-
JISUTM B3pOCIbIE CaMIBl JISTOM BO BPEMS I'OHA, KOTJa MPOCTPAHCTBEHHAS PEryJIsLus
ocobeit B monyssinuu Hanbonee akryanbHa. Ha Cuxora-Anune u Caxanune Habmrona-
JIUCh CXOJIHBIE TEH/ICHIIMM B MApPKMPOBOYHOM IOBEJCHUH U CE30HHOCTH €Tr0 IPOsIBIIC-
HUI Y OYpBIX MEIBEICH.
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Summary. Marking behavior is playing an important role in indirect communica-
tion of animals, which performs a number of functions at the population level, including
distribution of individuals in space, interaction of sexual partners, establishment of a
group hierarchy, decreasing the likelihood of direct encounters between competing in-
dividuals, and affects animals movement and home ranges use. Brown bears (Ursus
arctos L.) through the marking activity leave marks on trees (rubbing, debarking and
bites), pedal marks on the ground (holes made by rotational movements of the limbs)
and urinate. Knowledge of animals social behavior and understanding of their commu-
nication systems is useful to specialists in the brown bear populations management.

Studies were carried out in two regions of the Russian Far East: in the Middle
Sikhote-Alin (44°50™-45°55'N, 136°01'-137°37'E.) and in Eastern Sakhalin (50°36'-
50°37'N, 143°41'-143°42'E). We used photo and video recording with camera traps next
to 32 marking trees in Sikhote-Alin in 2013-2020 and three trees on Sakhalin in 2011-
2012 to study brown bears marking behavior (Bushnell Trophy Cam HD, Reconyx
PC900, and Seelock Spromise S308) during the non-denning period for animals
(March-November). For each bears pass we collected information about date, age and
sex of individuals (when it was possible to determine), the number of individuals in the
group and its composition; we also described the behavior with the chronology and
duration of individual acts of marking activity. We distinguished following acts of bears
behavior: passing by a tree without sniffing and marking it, sniffing the trunk or soil
under the tree, rubbing on the trunk, biting and debarking, pedal marking, and urinating.
In the Middle Sikhote-Alin we collected information during 3562 trap-days and regis-
tered 117 brown bears passes. In Eastern Sakhalin we recorded 245 passes of brown
bears over 539 trap-days (See Table 1).

Bears receive information from marking objects through sniffing. We observed
sniffing of marking objects by bears 167 times. Animals sniffed the trunk more often
(in 92.0 and 82.5% of cases in Sikhote-Alin and Sakhalin, respectively), and not so
often - the soil under the tree. An average duration of trunk sniffing for bears in two
regions was 2.8-8.0 sec, with a maximum of 51 sec (See Table 2, 3). Bears sniffed the
trunk, mostly standing on four legs, less often while standing on their hind legs, leaning
with their front legs against a tree. Animals sniffed both the trunk and the soil below,
since the smell is located on the tree itself (remains after rubbing) and under it (the
result of urination and pedal-marking).

Marking behavior of bears was registered 79 times. In all cases animals were rub-
bing against the trunk. In addition, in Sikhote-Alin, in 5.9% of cases, the bears were
biting the bark, in 3.9% they the debarking a tree with their claws, in at least 9.8% they
performed urination, and in at least 5.9% they left pedal marks. At least twice on Sa-
khalin bears urinated and at least twice they left pedal marks. In average bears were
staying near a tree during marking for 39.0 sec (max = 151 sec) in Sikhote-Alin and for
15.4 sec (max = 37 sec) in Sakhalin. The longest bear rubbing on a tree lasted 54 sec-
onds (See Table 2). Most often animals rubbed their backs, necks, and heads against the
trunk, standing on their hind legs with their backs to the tree (See Fig. I). Less often,
bears rubbed their sides and necks on the trunk, standing on four legs. The rubbing
contains information about the individual smell of the bear. The characteristic posture
during rubbing is explained by the presence of glands on the back of the brown bears
body, the secrets of which are applied to the tree. Debarking, bites, pedal marks and
urine marking are less common but significant signal signs left by bears and acting on
the visual, olfactory and tactile analyzers of their relatives.

Marking activity is typical for all sex and age groups of bears, including cubs of the
first year of life. However, most of the marking behavior observed in adult males, which
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is similar to the observations of bears in other regions. Females and juveniles most often
rub on trees after sniffing. Urination was observed for animals of both sexes, in contrast
to the trunk biting, debarking, and pedal marking, which were recorded only for adult
males. Bears are characterized by individual features of the marking repertoire.

The marking behavior of brown bears in the study area observed during the entire
non-denning period, but more often from May to August. Thus, the exacerbation of
social activity through signal marking in bears occurs during the mating season in the
Russian Far East, as well as in other regions. Communications through marking during
the rutting period can influence the process of reproduction, allow animals to meet a
sexual partner, and contribute to the participation of the healthiest and strongest males
in mating. This explains the similar seasonal trends for bears in marking behavior in
both study regions (See Fig. 2). An exacerbation of bears marking activity was also
observed during hyperphagia by salmon in spawning grounds, which is associated with
the indirect interaction of animals in places of their concentration and the establishment
of a hierarchy in temporary groups.

The paper contains 2 Figures, 3 Tables, 33 References.

Keywords: marking activity, marking tree, signal marking, intraspecific relations,
animal behavior, Ursus arctos
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BBenenne

Bo BHYTpHMBHAOBBIX B3aMMOOTHOLICHUSX M (DOPMHUPOBAHHUU ITPOCTPAHCTBEH-
HOU CTPYKTYpHI MOIYJISIIIHA OOJIBIIOE 3HAUEHIE UMEET OIIOCPEIOBAHHAS KOMMY-
HUKAIWS )KHBOTHBIX, OCYIIECTBIIsIEMAs IIOCPEICTBOM MapKHPOBOYHOTO ITOBEE-
Hus [1, 2]. 3HaHAS COMMATEHOTO MTOBEACHS )KHBOTHBIX M IOHWMAHNE HX KOMMY-
HUKATHBHBIX CHCTEM ITOJIC3HEI CIICIUAINCTAM B YIIPABICHUH MTOMYJIISIIHSIMH.

VY oypeix Measeneit (Ursus arctos L.) MapKUpOBOYHOE ITOBEICHUE TTPOSIBIISETCS
Ha BCEM apeaie M BBIPaKaeTcsl B MAPKUPOBOYHOHN IESTEIIBHOCTH — MEUCHHH JIepe-
BBEB U APYTHX 00beKTOB [3—5]. OnocpenoBanHas KOMMYHHUKAIUS C TIOMOIIIBIO OJTb-
(aKTOPHBIX, BU3yAIBHBIX M TAKTWIGHBIX CHTHAIOB HECeT (PYHKUINH YBEIHICHUS
BEPOSTHOCTH BCTPEUH IMOJOBEIX MMAPTHEPOB, YCTAHOBIICHUS HEPAPXUHU B TPYIIIIH-
POBKe 0c00€H, TOHMKAET BEPOSITHOCTH IPSIMBIX CTOIKHOBEHHIH KUBOTHBIX, BITUSET
Ha TiepeMenIeHus MeBeeH 1 (POPMHUPOBAHNE UX YIACTKOB 00uTaHu [3, 4, 6]. MH-
(opManmoHHasI CBSA3b MEKIY OCOOSIMH COCTOHT W3 IEHCTBUH JOHOpA — NESTENb-
HOCTb, CBSI3aHHAS C OCTaBJICHUEM HH(OopMarmu (MapKHUpOBOYHAs), U ICHCTBUI pe-
IUINCHTA — ACSTEIFHOCTD, CBSI3aHHAS C BOCIIPUATHEM HH(pOpMaImu [7].

JlesTenbHOCTL OYpBIX MeIBeACH MPpU MapKUPOBAHWH (JICHCTBHS JIOHOPA) Yalle
BCET0 BKIIFOYACT MEUCHHE JCPEBhEB (UecaHe, 3aKyChIBaHNE U 3aqUPaHIEe KOTTSIMH
CTBOJIA), OCTABIICHHE CIICIOBHIX METOK (TIPOIaBIIMBAHNE BPAIIATEILHBIMH IBIDKCHH-
sIMH KOHEYHOCTEH JIYHOK B TpyHTe) M ypuHanuto [3, 8—11]. JlelicTBue penumueHTa
MPeICTaBICHO 00CIIEeNOBAHNEM U OOHIOXIBAaHHEM CUTHAIBGHBIX METOK.

TpamumuoHHO W3ydYeHHE IIPOSBICHUA MapKHPOBOYHOTO IMOBEACHUS OYPHIX
MeIBeNiel OTpaHNIMBAIIOCh B OCHOBHOM OIMCAHMEM CUTHAIBHBIX METOK B 00BEK-
TOB, Ha KOTOPBIX OHU OCTaBieHHI [4, 9, 12—14]. Pexe uccnemoBarensiM yaaBaioch
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MIPOBOJIMTH BU3YalIbHBIC HAOIOJCHUS 3a ISHCTBUAMHU MEABENCH MPH MapKHpOBa-
Hu [10, 15]. Mcrions3oBanue (OTOIOBYIIEK B TIOCIEAHEE ACCATHIICTHE TIPEAOCTa-
BHJIO BO3MOXKHOCTH 00JIe€ TIOJTHOIIEHHO OTCIIS)KUBATh MAPKHPOBOYHOE ITOBEIICHHE
MeJIBEIEH Pa3HBIX TOJIOBO3PACTHBIX TPYII B pa3HbIE CE30HHI [5, 6, 16, 17].

[enpro TaHHOTO UCCIICAOBAHUS SABIISIIOCH H3YUYEHHUE PETHOHAIBLHBIX 0COOCH-
HOCTEH MapKHPOBOYHOrO MOBEACHUS OyphIX MenBenei Ha [lampHem BocToke
Poccnu ¢ momonipio (oTOIOBYIIEK, BKITIOYAS BBIABICHHE TPOIOKUTEIBHOCTH
Pa3HBIX aAKTOB MAPKUPOBOYHOH JIEATEILHOCTH U X COOTHOIIEHHS, OITMCAHKE T0-
BEIIEHUS M TIOCIEAOBATEIFHOCTH ACWCTBHI MEABEIACH TpPH MapKUPOBAHHH,
OIICHKA TI0JIOBO3PACTHBIX OTJIUYHIA B IOBEICHUY KUBOTHBIX, BBISIBJIICHUE TCHICH-
WA B CE30HHOCTH MapKHUPOBOYHOH JESITENFHOCTH MEIBEICH.

MarepuaJibl 1 METOAMKH HCCIET0BAHUS

Habnromenns 3a mposiBICHUSIMI MapKHPOBOYHOTO TIOBEIEHIS OyphIX MeaBe-
neit mpoBonunuck Ha Cpemnem Cuxotd-Ammae (44°50'-45°55' cm., 136°01'-
137°37" B.1.) u Ha Boctounom Caxamnuue (50°36'-50°37' c.m1., 143°41'-143°42"
B.1.). Bo BHEOEpIIOXKHBIN JIJIS )KHBOTHBIX TIEpHOJ] (MapT — HOSOPH) yCTaHABIIH-
BaJX (OTOJIOBYIIKH, HATIPABJICHHbIE HA MapKHUPOBOYHBIE JepeBbsi. Brioop map-
KHPOBOYHBIX JIEPEBLEB I HAOIFOICHUS 00yCIIOBJICH IBYMS (haKTOpamu: Halld-
qreM HeeIUMHUIHBIX CICOB MapKHUPOBKH MEABEACH TEKYIIETO To/la M MPOILIBIX
JIeT, a TaKXKe YIOOCTBOM JUIS MEPUOIIMUECKOr0 MOCEIIEHUSI MECT YCTaHOBKH (o-
TOJIOBYIIIEK HaOJroaTesiMu. Borpockl BEIOOpa OypbiMu MeaBenssMu Ha CHXOT?-
Annnae n CaxanuHe IepeBbEB A1 MEUCHHS 00CYKIANNCH B IPEABIIYIIHX TyOIIH-
karmsix [ 13, 18].

Ha Cuxors-Anube B OacceliHax pek CepeOpsinka, J[xurutoBka, Amry u Ko-
nymOe HaOJFOJIEHHsI C MOMOIIBI0 (oTonoByiiek mpopomw B 2013-2020 rrT. y
32 MapKUpOBOYHBIX JEPEBBEB, KOTOPHIE MpeacTaBieHsl 11 mctBennuamu Kasa-
nepa (Larix cajanderi Mayr), eCTbIO MUXTaMH TIOYKOUYEITYHHBIMU (Abies nephrole-
pis (Trautv. ex Maxim.) Maxim.), TSITbIO cocHamMu Kopeiickumu (Pinus koraiensis
Siebold & Zucc.), Tpems ensimu asHckuMmHE (Picea ajanensis (Scibold & Zucc.) Carri-
ere), mByMs Oepe3amu peOpucteiMu (Betula costata Trautv.) U 1Mo OITHOMY 3K3€M-
wisapy Oepe3oit ockomcTHOH (Betula platyphylla Sukaczev), Toronem ApoxaIum
(Populus tremula 1.), myoom moHronbckum (Quercus mongolica Fisch. ex Ledeb.),
KIICHOM MEJIKOITICTHBIM (4 cer mono Maxim.) 1 mimeMoM sitorcknM (Ulmus japonica
(Rehder), Sarg.). Bce MapkupoBOUYHBIE JepeBbsl pacloNaraivch B MOMMax U Ha Tep-
pacax Ha 3BEpHHBIX TPOIIaX, IIPOJIETAIOIIIX BAOIb peK. Kakmoe n3 nepeBheB HHTCH-
CHBHO MapK{POBaJIOCh JKUBOTHBIMH, IIOCKOJIBKY UMEITO OTHOBPEMEHHO 00TEPTOCTH,
cmupsl U 3aKychl MenBenei [13]. Mcmonb3oBamu ¢otonoBymku Mozaenei Bushnell
Trophy Cam HD, Reconyx PC900 u Seelock Spromise S308.

Ha Caxanune ucmonb3oBanu a8e potonoBymku Bushnell Trophy Cam HD.
[TepByto ycTaHOBHJIM Ha TpOINE y MHUXTHI caxaJMHCKOU (Abies sachalinensis
(F. Schmidt) Mast.) Ha Teppace p. Berrepu. OHa QyHKIIMOHMpOBAJA C HIOJIA IO
okTs10pb 2011 T. 1 ¢ Mast mo HOosIOpb 2012 . Bropast hoTonoBylka, HarmpaBJieHHAS
Ha JIBE pacIIONIOKEHHBIC B 3 M APYT OT Apyra Ha TPOIE IMUXTHI CaXaJIMHCKAE, Map-
KHApyeMbIe MeIBEIsIMU, HaXOIMIACh Ha IPUMOPCKON Teppace B 1 KM ceBepHee
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yCThs p. BeHrepu; oHa QyHKIIMOHUpOBAIA ¢ U0 10 OKTA0ps 2011 T. ¥ ¢ Mas mo
OKTsI0pb 2012 1.

dotonoByImIKK cpabaThiBajdl Ha IBIDKEHHE W HACTPAWBAINCH HA CEPHIO H3
Tpex doTorpaduii Wit Ha BHJIEO, TPOAOIDKUTENHHOCTRIO 10—60 ¢ ¢ nHTepBaIaMu
MEXIy cepusMu cpadateiBanuii oT 1 1o 10 c. [Tpoxomom cunrtanu (oTo- WK BU-
JICOPETUCTPALINIO OJJHOM OCOOW WM TPYHIIEI OypHIX MEABENEH B TCUCHHE UX He-
MPEPBIBHOTO IpeOBIBaHMS BOJIM3M MapKHPOBOYHOTO AepeBa. st Kaxmoro mpo-
X0/Ia OTMEYaJH JaTy, OIEHOYHEIH Bo3pacT (MenBekaTa — 0 2 JIeT, MOJOJABIE —
2—4 roxa, B3pocible — Oolee 4 JeT) | 1o 0codei (Kora MOKHO ONPENIEINTS),
KOJIIYECTBO 0COOCH ITpH HaJIMIHH TPYIIIHI U ee XapakTep (caMKa ¢ MeIBEKaTaMH,
BpEMEHHAs TPyYIITA); OIICHIBAIN ITOBEACHUE C XPOHOIOTHEH U MTPOIOIKUTEIEHO-
CTBIO OTAENBHBIX aKTOB MapKHPOBOYHOH AEATEIHHOCTH (KOTAA 3TO BOZMOXKHO).
Brinensnu cnemyronye akThl OBEACHIS MEIBEACH: MPOXOXKICHIE MUMO JIepeBa
0e3 ero OOHIOXMBAHUS W MapKHUPOBaHHSI, OOHIOXMBAHHUE CTBOJIA WJIM TPYHTA TIOX
JIepeBOM, YECaHUE O CTBOJ, 3aKyCHIBAaHWE M 3apaHie CTBOJIA, HAHECEHHUE Clie-
JIOBBIX METOK M yPHHAIIHIO.

Ha Cpemaem Cuxots-Aimae 3pdeKTUBHAS PErHCTpaIys )KUBOTHBIX, KOria (hoTo-
JIOBYIIIKH UCITPABHO pabOTaH, OCYIIECTBIISIIACH B TeUeHHE 3 562 JIOBYIIKO-CYTOK. 32
9T0 BpeMs orMeTi 117 mpoxomoB Oypeix Menseneii. Ha Boctounom Caxammae 3a
539 TOBYIIKO-CYTOK 3aperucTpHpoBaN 245 Tipoxoi0B OyphIx MenBesiei (Taom. 1).

Ta6nuna 1 [Table1]
IMoxa3aresn nocemeHusi GypbIMH MeABeIIMH MAPKHPOBOYHBIX /IePEBbEB, NOJy4eHHbIe
¢ nomMouibio goronopymek Ha Cpennem Cuxory-Ajinne u Bocrounom Caxanune

[Rate of brown bear marking trees visits from camera traps data
in Middle Sikhote-Alin and Eastern Sakhalin]

JloBymko- Komraectso Cyrok Meuenue**, | OOHrOXHUBa-
M IIPOXOJ0B € ok
€CAL CYTKHU [Number Ha npoxon pas HUE™ ™, pa3
[Month] [Trap-days] of passes] [Days per pass*] |[[Marking, times] | [Sniffing, times]
CCA|BC |CCA ] BC |[CCA] BC |CCA] BC | cCcA | BC
Mapr [March] | 308 | 0 6 — 513 - 0 - 3 -
Anpens [April]| 335 | 0 11 — 1305 - 6 - 8 -
Maii [May] 338 | 6 11 1 | 30,7 | 6,0 7 0 9 0
Wionn [June] | 257 | 47 8 30 | 32,1 | 1,6 6 5 8 11
Vions [July] | 257 | 134 | 10 | 138 | 25,7 | 1,0 6 14 9 44
Asryct 424 | 112 | 11 36 | 38,5 | 3.1 7 3 10 13
[August]
Cenrs6ps 709 | 147 | 29 29 | 244 | 5.1 13 4 20 10
[September]
Oxrs6pn 472 | 77 | 28 1 | 169 | 7,0 6 2 18 2
[October]
Hosi6ps
[Novembe] 462 | 16 3 0 |1540| - 0 0 2 0

Ipumeuanue. CCA — Cpennuit Cuxors-Anunb, BC — Boctounsiii CaxanuH; JaHHBIE 110 MeCs-
am o0beIMHEHBI 3a Bech nepuo uccnenoBanus (20112020 rr.); * cyTok Ha MPOXOJ — OTHO-
IICHUE KOJIMYECTBA JIOBYLIKO-CYTOK K KOJIMYECTBY IIPOXOJIOB MeJIBeALH; ** Bce akThl MeUeHUs

WM OOHIOXMBAHUS B TEYCHUE OHOTO MPOXO0/a MEIBE ISl YIUTHIBAIOTCS TOJIBKO OIMH pas3.
[Note. CCA - Middle Sikhote-Alin, BC - Eastern Sakhalin; data by month are combined for the entire study
period (2011-2020); *days per pass is the ratio of the number of trap-days to the number of bear passages;
**all acts of marking or sniffing during one bear pass are counted only once].
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Tak KaKk maHHbBIE, MOXYYEHHBIE C IOMOIIBI0 (DOTOJOBYIICK, COTJIACHO TECTY
[Mamapo—Ywmika oka3amch HOpMaIbHO pactpenenensl (W = 0,71232-0,95406;
p > 0,05), 1151 OLIEHKH B3aWMOCBSI3H TIEPEMEHHBIX HCITOB30BAIN KO3 QUITECHT
koppemsuu [upcona [19] ¢ 95%-upIM moBepuTenbHBIM HHTEpBaIOM (95% CI).
Jlnst monmapHOTro CpaBHEHUS TaHHBIX MCIONB30BaH TOUHBIN TecT Dumepa [20],
TaK KakK OH SIBIIETCS 0oJee MPEAITOUTHTENEHBIM, YeM KpuTepHii cormacus Ilup-
COHa, Kor/1a XOTs ObI OJTHO M3 3HAUCHHI BEIOOPKHU He mpeBwimaet S5 [21, 22].

CraTUCTHYECKHI aHAJIN3 JaHHBIX TIPOBOAMIIH B porpamme R (ver. 3.5.2).

Pe3y.]'lBTaTbl HCCJIeJ0OBAHUSA

Cpeonuti Cuxoma-Anuns. [Iporiecc 0OHIOXHBAHUS MEABEIIMH MapKHPOBOY-
HBIX 00BEKTOB € ITOMOIIIBIO (DOTOJIOBYIIIEK YCTaHOBHIIH B 87 cirydasx (u3 117 mpo-
xozoB). Yae »KHBOTHBIE OOHIOXUBAH CTBOI (B 92,0% cirydaeB OOHIOXUBaHMSA),
peske — TPYHT 1oz AepeBoM (25,3%). CpemHsis MpOmOIKATEIFHOCTh OOHIOXHBA-
Hus ctBoyia coctaBmia 8,0 ¢ (1-51 ¢, SD = 11,3 ¢, n = 44) (Tabn. 2). MenBenu
OOHIOXMBAII CTBOJI B OCHOBHOM CTOSI Ha 4eThIpex Janax (B 91,3% ciydaes 00-
HIOXHBAHHS CTBONA, 11 = 80), peske — CTOS Ha 3aTHUX JIATlaX, OIHPAsICh MEPeIHIMH
o nepeBo (15,0%) u B omaoM ciydae cuns (1,3%).

Ta6nuna 2 [Table2]
HpOZ[OJ'DKl/lTeJ'Il)HOCTl) AKTOB OOHIOXHBaHMSI 00bEKTA M YeCAHUSA O AepeBo B Ipouecce
MapKHPOBOYHOI AesiTeJIbHOCTH OypbIX MeaBeaeii Ha Cpeanem Cuxor3-AJiuHe

[Duration of acts of sniffing an object and rubbing against a tree in the process
of marking activity of brown bears in the Middle Sikhote-Alin]

[IponomKxuTensHOCTh MOBEICHYECKOr0 aKTa, C
[Duration of behavioral act, sec]
CpenHee 3HaueHHE (MUHUMyM—MAaKCHMYM); 71 — KOJIMYECTBO 3aMEPOB
MEJBENA [Average value (minimum-maximum); # - number of measurements]

Bospacrt u non

[Age and sex OOHIOXHBAHHUE TPYHTA
of the bear] OOHIOXMBaHKE JepeBa Sniffi Uecanue o 1epeBo
[Sniffing a tree] H(t)}ﬁ[ei?i)lelfnczil\:r [a Itlrlee]ng [Rubbing against a tree]

B3pocabie camigs Lo _ R 54y n =
[Adult males] 7,1 (1-32); n=37 19,3 (2-100); n=10 | 16,4 (3-54); n=29
B3pocnblie camkn Lo _ 93): 5 =
[Adult females] S0n=1 127(5-23)n=3
Monofple camiibl _ _ 21,0 (13-29);n=2

[Young males]
Bospact u non He u3-
BeCTeH [Age and sex 14,2 (2-51);n=6 24,7 (4-42);n=3 9,8 (2-16); n=4
unknown]

Bce mensenu 6e3
yaera Bospacta 1 8,0(1-51);n=44 | 20,5(2-100);n=13 | 15,7 (2-54);n=38
noia [All bears regard-
less of age and sex]

MapkupoBO9YHOE TTOBEJICHUE MEBENEH MPOSBILIIOCH B 51 cirydae momxomoB K
nepeBbsiM. I3 Hux B 100% citydyaeB )KUBOTHBIE YECAIUCh O CTBOJ, B TPEX CIIydasx
(5,9%) nmemamm 3aKychl, B IBYX — 3a1upaiy Kopy Kortsimu (3,9%), kKak MUHIMYM B
1sitH (9,8%) — OCTaBISLUTH MOYEBBIE METKH M KaK MUHIUMYM B TpeX (5,9%) — HaHOCHIIH
crenoBble MeTKH. CpemHsisi MPOIOIDKUTENFHOCT MPpeORIBAaHUS MeABeIeH y aepeBa
mipu MedeHun cocrasmia 39,0 ¢ (6151 ¢, SD =31,9 ¢, n =42).
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AxT yecaHus mmica B cpenHeM 15,7 ¢ (2-54 ¢, SD = 12,8 ¢, n = 38) (cm.
tab1. 2). [Ipu camom pacripocTpaHeHHOM criocobe uecanws (B 96,1% cirydaes ve-
CaHUs) KUBOTHBIC TEPIUCh O CTBOJI CIIMHOM, IIECH W TOJIOBOM, CTOS Ha 3aHUX
Jlanax CIIHHOM K JiepeBy (puc. 1). [Ipr 3ToM OHHM cOBepIIaal BEPTHKAIBHBIC JBH-
JKeHUS C TIPHCEIaHueM, TOPH30HTAIbHEIE MIIH BOTHOOOpa3HbIE IBIDKEHHS. B OT-
IETBHBIX CIyYasX MEIBEIN YECAINCh O CTBOJI OOKOM, IIeeil MM TOJOBOM, CTOS
Ha YeThIpex Janax (4 pasa u3 51); ciuHOM, cuas Ha 3emite (2 pas3a u3 51) u mieei,
CTOS Ha 3aJHUX Jlarmax OproxoM K cteony (1 pa3 u3 51).

Puc. 1. Yecanue B3pocioro camiia 6yporo MeaBe/isi O CTBOJI MapKUPOBOYHOrO JepeBa
(Populus tremula) na Cpenaem Cuxor3-Anune (6acceitn p. Konym6e). ®oto caenaHo

mpu oMoty Goronosyiku Reconyx PC900 panuum yrpom 22 ampens 2016 .
[Fig. 1. An adult male brown bear rubbing on the trunk of a marking tree (Populus tremula)
in the Middle Sikhote-Alin (Kolumbe river basin). Photo from Reconyx PC900 camera trap

(early morning of April 22,2016)]

[pwu 3akyceIBaHUM W 3aIMPaHUM KOPH IEPEBBEB MEIBEIU BO BCEX CITydasx
CTOSUTH Ha 3aHUX Janax. J[Ba pa3a >KHBOTHBIE CHIENIANN AUHUIHBIE 3aKYChI, CTOS
CIIMHOM K CTBOJIY M Pa3BEPHYB ToJI0BY. B oHOM ciydae MeABenb B TedeHHE 24 ¢
3aKyChIBaJl CTBOJ, CTOSI OPIOXOM K CTBOITY. 3aHpas KOpy, B 000MX CIIydasx Meq-
BEN TaK)KE CTOSUIH CIIMHOH K JIEPEBY M 3aHOCHIIH JIAITY BBEPX W Ha3asl.
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MoueBbie METKH y MapKHPOBOYHEIX JIEPEBBEB 4 pa3a MEIBEIN OCTABIISLIN BO
BpeMs YecaHHs O CTBOJI CIIFTHOM, CTOS Ha 3aAHUX Jamax. OmHa caMKa BBLACISIIA
MOYy BO BpeMsi OOHIOXMBAHHS IEpeBa, CTOS Ha YETHIpeX Jamax. Bo Bcex Tpex
CIy4asiX CIICIOBBIC METKH >KUBOTHBIC OCTaBJIUIN, KOTA YXOIWIH OT MapKHpPO-
BOYHBIX JICPEBHEB.

Habop 1 mocnenoBaTenbHOCTD MOBEACHIECKAX aKTOB BO BpeMsl IpeOBIBAHNUS
MenBeeH Y MapKHpPOBOYHBIX A€pPEeBbEB pa3nuuaiick. Hanbomnee momusiil pemep-
Tyap B3pocioro camma (1 ampens, MpomoKUTEIBHOCTE 58 ¢) COCTOSIT U3 CIIemy-
IOIINX TIOCIIeOBATENHLHBIX aKTOB: OOHIOXWBAaHHE CTBOJIA, YeCaHNE OOKOM Ha Ue-
TBIPEX JIaIlaX, YecaHue CIIMHON Ha 3aTHHX JalaxX, 3aKyChIBAaHUE CTBOJIA U 3aMpa-
HUE KOpHI KOITAMHU Ha 3aJIHUX JiaraX, OOHIOXMBAHUE CyOCTpaTa IOX IEPEBOM.
Jlpyroii B3poCIbIid caMel] Tociie OOHIOXMBAHMS CTBOJIA Yecalics IIeeH, cTos Ha
3aHHX JIarax OPIoXoM K JepeBy, 3aTeM decalicsi 00KOM Ha YeTHIpeX Jlalax, CIu-
HOU Ha 3aHUX JIaNax, mieeil Ha YeThIpeX JIalax U YOAJIICS OT IE€PEBa, OCTaBIIII
cienoBble MeTKU. [Iponcxomamio 3To 15 cenTsa0ps B Teuenue 151 c.

W3 »KUBOTHBIX, JJIsI KOTOPBIX OTMEYEHO MapKHPOBOYHOE TIOBeeHme, 39 oco-
oeit (76,5%) ABISUHCEH B3pOCIBIMH caMIam, TpH (5,9%) — MOIIOIBIME caMIIaMH,
Tpu (5,9%) — B3pocHbIME caMKaMH, U I mectu ocodeit (11,8%) mon e ompe-
JeTIeH, HO TIPU STOM OHH HE SBJISIFOTCS MeIBEKaTaMu. Bce Tpu B3pocible caMKu
P MapKAPOBAHHUH YECAIIICH O CTBOJI CIIMHOMW, CTOSI Ha 3aMHUX Janax. OqHa u3
CaMOK TaKXXe IOMETHJIa CyOCTpaT IoJ IepeBoM Mouoil. OfHa caMKa MMena Meq-
BEKOHKA ITIEPBOTO TONa JKU3HU, KOTOPHIH HETMPOMOIDKUTENFHOE BPEMS TepCs O
CTBOII, CTOSI Ha YETHIpeX JamaxX. Bee ciyyan 3aKyChIBaHUS W 3aJUPaHUs KOPEI, a
TaKKe HAHECEHMUS CIIEIOBBIX METOK OTMEUYEHBI TOIBKO JIIS B3POCIIBIX CAMIIOB.

YacToTra mosiBiIeHUs OyphIX MenBeel Y MapKAPOBOYHBIX JACPEBHEB II0 MECS-
aM 3HaYMTENFHO BapbupoBaia (cM. Tadx. 1). Pexe Bcero MenBenu mocemanu
3TH 00BEKTHI B HOSIOpe U vaire Bcero — B okTsa0pe (154,0 u 16,9 cyTok Ha oauH
MTPOXOJI COOTBETCTBEHHO).

B Teuenne Bcero BHEOEPIOKHOTO TIEPHO/IAa UMENACH CBSI3b MEXKTy OOHIOXHBA-
HUEM MapKIPOBOYHBIX ICPEBHEB U UX MedeHrneM Mensemsamu. Ha Cuxors-Anune
HAOJIOIANCH CXOHBIC TCHICHIINN H3MEHEHHS MTOKa3aTeel MPOsIBICHHUS aKTOB
OOHIOXMBAHUS H MEUCHHUSI MAPKAPOBOYHEIX JIEPEBBEB 10 MecsaM (puc. 2). Maxk-
CHMAITBHBIH IPOIICHT MTPOXOJI0B MEABECH KakK ¢ OOHIOXHBAaHIEM JICPEBHEB, TaK H
WX MEUCHHEM MPUXOIWICS Ha WIOHb. BecHOH (MapT—ampenb) W OCEHBIO (CeH-
TAOpb—HOSAOPH) 00a IMOKa3aTeNss OKa3aJIuCh MEHBIIIE OTHOCHUTEIILHO JIETHETO Te-
puona. Ce30HHAS CBSI3b MEXKIY HCIONB30BAaHHEM MEIBEISIMHU aKTOB OOHIOXHBA-
HUS U MEYECHUS NOATBEPKIOAETCA NOCTOBEPHOM IMONOKUTEIBHON KOppEIsauueit
MEKIY MPOIIEHTAMH IIPOXOI0B KHBOTHBIX C OOHIOXHMBAHUEM M MEUEHHEM I10 Me-
csmam (= 0,92; 95% CI 0,64-0,98; £ = 6,02; df =7; p < 0,001).

@DOTONOBYIIKH, YCTAHOBIICHHBIE Y MAPKUPOBOYHEIX JIEPEBBEB, 3aPETUCTPUPO-
BaJIM MX MEUCHHNE MIICKOMUTAIOINMH JPYTUX BUIOB: THMaTaliCKUMHA MEIBEISIMH
(Ursus thibetanus G. [Baron] Cuvier), Turpamu (Panthera tigris (L.)), eBpa3uii-
ckuMu peicsimu (Lynx lynx (L.)), macutiamu (Vulpes vulpes (L.)), CHOTOBUAHBIMHI
cobakamu (Nyctereutes procyonoides (J. E. Gray)), xapsamu (Martes flavigula
(Boddaert)), cobonsmu (M. zibellina (L.)) u kabanamu (Sus scrofa L.).
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Puc. 2. Ce30HHBIC TIOKa3aTeIH MPOSIBICHUS aKTOB OOHIOXUBAHHUS U MEUCHHUSI MAPKHUPOBOYHBIX
nepeBbeB OypeimMu MenBesiMu Ha Cpenanem Cuxors-Anunae (CCA) u Bocrounom Caxanune
(BC). IIpoueHT Npoxoa0B ¢ MEUYECHHEM WK OOHIOXUBAHUEM PACCUUTHIBAIN OT OOILIEro Yucia
MPOXOI0B MEBE/ICH, 3aperUCTPUPOBAHHBIX B KOHKPETHBIN MECSL[ HAOMIOACHHS
[Fig. 2. Seasonal rates of marking trees sniffing and marking by brown bears in the Middle Sikhote-Alin
(CCA) and Eastern Sakhalin (BC). The percentage of passes with marking or sniffing was calculated
from the total number of bear passes recorded in a particular month of observation]

Bocmounwiii Caxanun. B 80 ciygasx (13 245 npoxomoB) (OTOJOBYIIKH 3a-
(bUKCHpOBAIH TIPOIleCC OOHIOXWBAHUS MEIBEISIMHA MapKUPOBOUYHBIX OOBEKTOB.
B 82,5% cimy4aeB >KMBOTHBIC OOHIOXHMBAJN CTBOM JAepeBa, B 23,8% — rpyHT mox
nepeBoM. CpenHee BpeMsi OOHIOXWBaHHS CTBoa coctaBmio 2,8 ¢ (1-14 ¢, SD =
=3,0 ¢, n =35), rpyHT y NlepeBa )KUBOTHBIC OOHIOXMBaIH J10 7 ¢ (Tadi. 3). Men-
BeZ OOHIOXHMBAJIH CTBOJI, B OCHOBHOM CTOSI Ha YeThIpeX Janax (B 98,5% cirydaes
OOHIOXWBAHHUS CTBOJIA, 1 = 60), peke — CTOS Ha 3aIHHX JIallaX, OIMHPAsICh Tepe-
HUMH 0 AepeBo (4,5%).

C nmomornkio GoTosoByIIeK B 28 ciydasx OTMEYCHO MapKHPOBOYHOE TTOBEIC-
Hue menseaen. Kaxxnprit pa3 >kWBOTHBIE Yecanrchb o cTBOII. KpoMe Toro, kak MUHH-
MyM B JIByX CIIydasiX MEIBEAN OCTABIISUI MOUEBEIC METKH U CII¢ KaK MIHAMYM B
IIBYX — HAHOCWIIM CJIEIOBBIE MeTKH. CpemHsisi IPOAOIDKUTEIBHOCTD MPeOBIBaHUS
MezBeed y iepeBa Ipu MedeHuu coctaBmiia 15,4 ¢ (3-37 ¢, SD=9,6 ¢, n = 20).

Yecanue nponomkanock B cpeaneM 10,9 ¢ (1-37 ¢, SD = 8,8 ¢, n = 24) (cm.
Tab1. 3). Yame Bcero (B 78,6% ciydaeB uecaHwns) KUBOTHBIC TEPIHCH O CTBOI
CIIMHOM, IIeell ¥ TOJIOBOH, CTOS Ha 3aIHUX JIallaX CIIMHOH K aepeBy. Pexe (B 25%
CIly4aeB YECaHWsI) MEIBEIH YECAJIICh O CTBOJI OOKOM W IIIeeid, CTOSI Ha YeThIpeX
nmamax. B nByx ciydasx >KHBOTHBIEC TEPIIHCH II€EH M TONOBOH, CTOS HA 3aTHHUX
Janax OprOXoM K CTBOITY.

MoueBbie METKH y MapKAPOBOYHEBIX IEPEBHEB B O0OMX CITydasiX OCTaBIISUIN
caMIbl (MOJIOION M B3POCIIBIi) BO BpeMs YeCaHUs O CTBOJI CITMHOM, CTOS Ha 3a/1-
HuX jnanax. CrenoBble METKU )KHBOTHBIE HAHOCHIIN TIPH OTXOIE OT MAapKAPOBOY-
HBIX JICPCBHEB.

Penieptyap neiicTBuit MeaBene mpyu MaApKUPOBAHUH JIEPEBA COCTOST B OCHOB-
HOM W3 OOHIOXWBAaHHS W UYECAaHHSI O CTBOJN JEpeBa B ONHOW WM JBYX MO3aX.
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Hamnpumep, moomoit camerr 20 ceHTSIOPs, TOIOM I K MApKHPOBOYHOMY JIEPEBY, CHa-
Yaia OOHIOXaJI CTBOJ, 3aTEM IIOTEPCS 0 HETO OOKOM, CTOS Ha YETHIPEX JIalax, a 3aTeM,
TIOMHSIBIIVCH HA 32 THUE JIAITBI, YECAICS CITMHOM, BBIIEISI IPH ATOM MOUY.

Ta6nuna 3 [Table 3]
IIpono/KUTEIbHOCTD AKTOB OOHIOXHBAHMS 00bEKTA U YecaHHUs 0 JepeBo B mpolecce
MapKHPOBOYHOI AesiTeJIbHOCTH OypbIX MeaBeeii Ha Bocrounom Caxajiune

[Duration of acts of sniffing an object and rubbing against a tree in the process
of marking activity of brown bears in the Eastern Sakhalin]

[IponomKxuTenbHOCTh MOBEICHYECKOr0 aKTa, C
[Duration of behavioral act, sec]
Bospacrt u non Cpennee 3HaueHHE (MUHUMYM—MAaKCUMYM); 71 — KOJIMYECTBO 3aMEPOB

MeaBeas [Average value (minimum-maximum); # - number of measurements]

[Age and sex of the bear] O6HioxuBanUe Jepesa OOHIOXHUBaHUE Srp%/{lina Tecarme 0 1epeso
[Sniffing a tree] oA ﬂePeBOM [Sniffing [Rubbing against a tree]
the soil under a tree]

B3spocnbie camipt L Lo
[Adult males] 33(1-7);n=3 - 10,3 (5-16); n=06
B3pocible camku = = _10): n=
[Adult females] 2,3(1-6);n=6 2,0;n=1 9,0 (8-10); n=2
Mornozapsie camipl Lo _ A 1 —
[Young males] L,5(1-2);n=2 12,5(5-20);n=2
B3spocuneie, non
HE U3BECTEH 1,8 (1-4);n=4 7,0,n=1 12,8 (3-26); n=4
[Adults of unknown sex]
Bospact u non
HE U3BECTEH 2,5(1-10); n=16 3,0(1-7);n=4 11,4(1-37);n=5
[Age and sex unknown]
Mengesxara R _ 95} =
[Bear cubs] 5,8(3-14); n=4 9,8 (3-25);n=>5
Bce mensenun 6e3
ytera Bospacta 1 2,8 (1-14); n =35 3,5(1-7);n=6 10,9 (1-37); n =24
noiia [All bears regard-
less of age and sex]

W3 menBeneii, MapKupOBaBIINX NIEPEBBA, ACBATH ocobeit (29,0%) sBisumch
B3pOCIIBIMA CcaMIlaMH, 1Be (6,5%) — MonombiMu camuamu, Tpa (9,7%) — B3poc-
TBIMH caMKamHu, deTbipe (12,9%) — ceronerkamu, tpu (9,7%) — MeaBekaTaMu
BTOPOTro roaa u3Hu, u 1 10 ocobeit (32,3%) mon He ompeneneH, HO PU 3TOM
OHU HE SBJIUINCH MeIBeKaTaMu. Bee ceMb MeBekaT 4ecalich O CTBOJI, CTOS Ha
3aJJHUX JIallaX, U3 HUX MIECTh — CIIMHOU K JIepeBy, a OnuH — OproxoMm. CaMKu, KO-
TOpBIC UMENTN MEIBEKAT, METHBIIHX JICPEBbS, TPOSBILLIA MAaPKAPOBOTHOE TIOBE-
JICHUE B IBYX CITy9asix U3 CEMHU.

YacTora mpoxomoB OypeIX MenBeAei y MapKHPOBOUHBIX JIEPEBHEB BapHHPO-
Baja OT OJHOTO pasa B CYTKH B HMIOJIE IO OJHOTO pas3a B 7 AHEH B OKTIOpe (CM.
Taom. 1).

Jst Boctounoro CaxanuHa Tax ke, kak u 1151 Cpegaero Cuxor-ANWHS, BbI-
SIBIICHA TTOJIOKUTEIBHAS KOPPEILIIHSI MEKITy TIPOIICHTAMH IIPOXOIOB JKUBOTHBIX
¢ OOHIOXHMBaHHMEM M MeueHHeM 1o mecsuaMm (» = 0,97; 95% CI = 0,82-0,99;
t=9,40; df=5; p <0,001), 9ro yka3pIBaeT Ha CXOIHBIC CE30HHBIC TCHICHIINH B
HCIIOJIb30BAHHN MENIBESIMH aKTOB OOHIOXWBAHUS U MeueHH (cM. puc. 2). Kpome
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TOT'0, CE30HHAS TCHCHITHS, CB3aHHAS C IIOCEIICHHEM MEIBEIIMHI MapKHPOBOY-
HBIX JiepeBbeB, Ha CaxalmHe uMena o0IIre YepThl ¢ TakoBoH Ha CHXOT3-AJIHHE.
B gactHOCTH, TOKa3aH OTHOCHUTENHHO BEICOKUH YPOBEHb KOPPEISIIAN TIPU CPaB-
HEHWH YaCTOTHI OOHIOXMBaHHA MeXmy IByMs perumoHamm (r=0,73; 95%
CI =0,06-0,96; t=2,36; df = 5; p = 0,06). B otnmiune or Cuxor3-Anuns Ha Ca-
XalIHE MPOIEHT MPOXOI0B MEABENCH ¢ MEUCHHEM HE YMEHBIIACTCS B OCEHHHE
MECSIIBI TIO CPAaBHEHUIO C JICTHUMHU (CM. pHC. 2).

Ha Caxamunae menBemu, moaxonas K MapKHPOBOYHBIM NIEPEBBSIM, METHIIH HX
pexe, ueM Ha CuxoT3-AsmHe (cM. puc. 2), pocroBepHas pasHuna (p < 0,05) B
TAHHOM ITOKa3aTene oOHapyKeHa MEXKITy perHOHAMH ISl MIOHS, HIOJIS U aBTyCTa.

O0cyxkaeHue pe3yIbTaTOB HCCIEA0BAHUS

AKTOM BOCHPHUATHSI HH(POPMAITMH OT MapPKAPOBOYHBIX OOBEKTOB y MeIBEACH
sBIIsIeTCS] OOHIOXUBaHME. B cirydae ¢ MapKUpOBOYHBIMH IEPEBBSIMH 3BEpH OOHIO-
XHMBAIOT KaK CTBOJ, TaK M TPYHT O] HAM, IIOCKOJIBKY 3aIlax MMeeTcs Kak Ha ca-
MOM JiepeBe (ocTaeTcsl Mocye MOYEChIBAHNS )KUBOTHBIX ), TaK ¥ MOl HUM (pe3yJib-
TaT YpUHALMA M CICIOBOTO MedueHwns). MenBenn OOHIOXMBAIOT YaIle Camo Jie-
peBO, Tak Kak YecaHwe — Hambojee pacHpOCTpaHEHHBIH 3JIEMEHT MapKHPOBKH.
[oce oOHIOXWMBaHUS HE BCETAa CIEAyeT MapKUpOBaHME, TEM HE MEHee 3TH JBa
aKTa CBSI3aHBI, HA YTO YKa3bIBACT MOJOKUTEIbHAS KOPPEILAII MEKIY TPOLCH-
TaMH IPOXOIOB MeIBeIel ¢ OOHIOXMBAHMEM M MEUEHHEM IO MECsIlaM Kak ULl
Cuxota-AnuHs, Tak ¥ 1 CaxannHa. [locpeacTBoM 0OHIOXHBaHUS MEIBEb 110~
Ty4aeT HHPOPMAIHIO O IPYTUX 0COOSX KaK CBOETO, TAK H IPYTUX BUIIOB, UCIIOIb-
3VIOIIMX C HUM oOIiee mpocTpancTBo [3, 23]. Kpome Toro, MmenBen» MOXKET olle-
HUBAaTh HAJTMYHME COOCTBEHHOTO paHee ocTaBlieHHOro 3amnaxa [15]. OcobeHHo 3a-
WHTEPECOBAaHBl B TONYyYCHUU ONb(aKkTOpHOH HH(POpMAIMU B3pOCIBIC CAMKH.
CurHanbl 0 IPUCYTCTBUH HA YIaCTKE OOMTAHUS CAMKH CAMIIOB C M3BECTHBIMH CO-
[UATBFHBIMH CTaTyCaMH Ba’KHEI IJIs1 Hee TIPU BBIOOpE MapTHEPa, MOCKOIBKY CIa-
puBaHue ¢ Oonee TOMUHHUPYIOIINM PE3UICHTHBIM CaMIIOM CBEIET K MUHHMYMY
PHICK TeTOyOUCTRA JIJIS €e TIOTOMCTBA [6].

Hanbonee gyacTeIM akTOM OCTaBICHHUS WH(POPMAIIUH TPH MEUCHHUU SIBIISCTCS
yecaHue o iepeBo. OOTepTOCTH HECYT HH(POPMAIIHIO 00 HHIUBUAYATEHOM 3aIaxe
gecaBmrerocss Mensens. Kak u B apyrux yactsx apeana, Ha JJamsHem Bocroke
MEJIBEIN Yallle BCETO OCTABILIOT OOTEPTOCTH, CTOSI HA 3aJHHX JamaxX CIIUHOH K
cTBOIy mepesa [3, 5, 9, 14, 24, 25]. Tlpu 5TOM OTHOBPEMEHHO OHHU YENIyTCS TO-
JIOBOH, TlIeel B CIIMHOM. XapaKTepHas IPH YeCaHHH 11032 O0BACHICTCS HATHIAEM
y OypbIX MeaBeneil Ha CIIMHOM YacTH TeNla CalbHBIX M, BOSMOXKHO, TaKXKe aro-
KPWUHHBIX JKeJIe3, CEKPETHI KOTOPBIX HAHOCATCS Ha JiepeBo [26]. Campsl, 3aKyCHI,
CIIEZIOBBIC METKH M MEUCHHE MOYOH — MEHEe paclpoCTpaHEeHHBIC, HO 3HAUMMEIE
CHUTHAJIFHBIC 3HAKH, OCTaBJISIEMbIE MEIBEIIMH U ACHCTBYIOIINE Ha BU3YaJIbHBIC,
0JTb(haKTOPHBIC U TAKTHUIIHHBIE aHAITM3ATOPBI X copoauyei [3].

Hanecenne o0TeprocTeif, CIMPOB U 3aKyCOB MEIBEASIMH, TOAHSBIINMUCS HA
3aJJHHE JIATIbl, YBEJIMUNBACT BUANMOCTh M pacIpOCTPaHEHHE 3aliaxa 3a CUeT yBe-
JIMYEHUS BEICOTHI HAaHECEHHSI METKHU Ha JiepeBo [27, 28]. BeicoTa pacmonoxxeHus
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METKH Ha JIepeBEe MOXKET HECTH MH(OPMAIIUIO O pa3Mepe H, CIIeI0BAaTENBHO, CTa-
Tyce >KUBOTHOTO [28].

MapkupoBouHasi aKTHBHOCTh OTMEUCHA IUISI BCEX MOJOBO3PACTHBIX TPYIII
MeBeeH, BKITIOUasi MEIBEKAT MIEPBOTo I'ofia JKM3HA. TeM He MeHee OoJiee BCero
Ha JlanpHeM BoCTOKe MapKHpOBOYHOE MOBEACHHE MPHUCYIIE B3POCIBIM CaMIaM,
YTO COMIacyeTcs ¢ HaOMIOACHUSAMH 32 MEIBEIIMH B IPYTHX peruoHax [6, 16, 17].
CamKu 1 MoJIofbIe 0cOOHM TOocie OOHIOXMBAHUS METOK YaIle BCEro YEmIyTCs O
JepeBbs. Y pHHALINS OTMEUEHA IS )KUBOTHBIX O0OMX TIOJIOB B OTIIMYNE OT aKTOB
3aKyCHIBaHHS CTBOJIA, 3aIUPAHHS KOPHI M OCTABIICHIS CIICIOBBIX METOK, KOTOPBIE
3a(hUKCHPOBAHBI TOJIBKO JJIS B3pOCTBIX camIoB. [loBeneHme MenBeKaT mpu Map-
KHPOBaHUHU JICPECBHEB SABJSCTCSA JIEMEHTOM COMMANLHOrO oOydeHus [16]. Jlns
MeBeIeH XapakTepHbl HHANBHUIyaTbHBIE 0COOCHHOCTH MapKAPOBOYHOTO Perep-
Tyapa [6, 10, 16]. B.A. Hukonaenko [15] coobrmraer 00 HHIUBHIYaTLHOM H3ME-
HEHHH 3JIEMEHTOB MapKHPOBOYHOT'0 IIOBEICHHS OypOro MeABEIs B IIPOIecce OH-
ToreHe3a. HabmoqaeMplit IM B TeUeHHE MHOTHX JIET MEIBEIb B 3PEIIOCTH, BCTAB
Ha JpI0BI, MAPKUPOBAJ ASPEBO CIMHOH, TPyIbIo U meeil. [loctapes, mpeamodynTan
JeTaTh ATO CUAA, IPUCIOHUBIINCH K CTBOIY CIIMHON JINOO HAaBaJHMBAasICh HA HETO
TPyIbIO.

OO0paiaer Ha ce0si BHUMaHHE 3HAYMTEILHO OOJbIIAs MPOIOJIKUTEIHHOCTD
OOHIOXMBAHHS METOK W TIPeOBIBaHUS y IEPEBHEB MeIBEACH NMPH MapKHUPOBAHUH
Ha Cpennem Cuxot3-AnmHe 1o cpaBHeHHIO ¢ Boctounasim CaxammaoM. [1o-Bu-
IMMOMY, 3TO CBSI3aHO C TeM, uTo Ha CHXOT3-AJIMHE YaIe AepeBbs MapKHPOBaIH
B3pocieie caMmubl (76,5% oT Bcex MenBeneit) mo cpaBHeHmIo ¢ CaxammaoM (29,0%
oT Bcex MenBezeit). [IocKombKy IS B3pOCTBIX CaMIIOB MAPKHPOBOUHAS JESTEIIh-
HOCTh HamboJee XapakTepHa U pa3HooOpa3Ha, TO M MPOIOJKATEIFHOCTh MapKH-
pOBaHUS y HUX OoJiee IMPONOKUTEIbHA OTHOCUTEIHHO CAMOK M MOJIOZIBIX OCO-
Oeit. OTHOCUTENHFHO PEAKOE TOSBICHUE B3POCIBIX CAMIIOB Y MAPKHPOBOYHEIX JIe-
peBbeB Ha CaxannHe 00yCIIOBIEHO OCOOEHHOCTAMH TEPPUTOPUATBHOTO paclpe-
JeTIeHUsT 0co0el pa3HBIX MOJIOBO3PACTHHIX IpyHIl. BusyanpHble HaOmOaeHNS U
mpuMeHeHHe (OTONOBYIICK MOATBEPAMIN TpeodiaataHue Ha dTOH MPUMOPCKON
TEPPUTOPHH CAMOK W MOJIOIIBIX 0COOEH.

MapkupoBoUHOE IOBeIeHHE OyPHIX MEIBENEH Ha TEPPUTOPHN HCCIICTOBAHNS
MIPOSIBILSIETCS B TEUSHHE BCETO BHEOEPIIOKHOTO MEPHOIa, HO OOJIee BCEro — ¢ Mast
o aBryct. Takum 0Opa3oM, 000CTpeHIE CONUANBHON aKTHBHOCTH MTOCPEACTBOM
CUTHAJILHOTO MEUCHUS y MEJIBEJICH TIPOMCXOIUT B OpavyHbIH Mepro Kak Ha Jlab-
HeM Bocroke Poccuu [10, 12, 29-31], Tak u B npyrux peruonax [6]. Kommynn-
KaIllH, OCYIIECTBIBTIONINECS TOCPEICTBOM MEUCHHS B IIEPHOM TOHA, MOTYT BIIH-
STh Ha MPOIECC BOCIIPONU3BOJICTBA, ITO3BOJIIOT KHBOTHBIM BCTPETHTH ITOJIOBOT'O
mapTHepa, CIIOCOOCTBYIOT YUACTHIO B CHAPUBAHMUH HanOoJee 3OPOBBIX U CHIIb-
HBIX CaMIIOB. DTUM OOBSICHSIOTCS CXOJHBIC CE30HHBIC TEHICHIINHU B IIPOSBICHIH
MapKHPOBOYHOT'O TIOBEICHIS Y MEIBEICH U3 Pa3HBIX PETHOHOB.

OTHOCHTENHHO OOINBIINE ITOKA3aTENN YaCTOTHI TOSBIICHIS MenBeneit y map-
KHAPOBOYHEIX JIepeBheB Ha CHXOTI-ANHHE B OKTAOPE, BOSMOXKHO, OOBSICHSIIOTCS
MOBBIIICHHON JBUTATENFHON aKTUBHOCTHIO JKUBOTHBIX B IIPEIOEPIOKHBIN Te-
puon.
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ObocTpeHre MapKUPOBOYHOH aKTHBHOCTH HAOIIOIACTCS TakKe BO BpeMsI Ha-
KUPOBKHU MeIBEACH JIOCOCSIMH Ha HEPECTIIIHIIAX, IOCKOIBKY Ha TEPPUTOPHH HC-
ciepoBanus Ha CaxanmHe B pallnoHe MeIBeIei ppIOHas queTa mpeodIatacT oce-
HbI0 [32]. TakuM 00pa3oM, MApKHPOBOYHOE ITOBEICHHUE B OCEHHUE MECSIIBI CBSI-
3aHO C OITOCPEIOBAaHHBIM B3aNMOACHCTBHEM KIHBOTHBIX B MECTaX MX KOHIIEHTpA-
U y HCTOYHUKOB MUIIN U YCTAaHOBJICHUEM HEPAPXUH BO BPEMEHHBIX TPYIIITH-
poBkax. [1omoOHBINM BCIUIECK MapKHPOBOYHOW aKTHBHOCTH OYpPBIX MEIBENICH B
MecTax KopmiteHus Jiococsimu HaOmonar A.I1. bep3an [33] Ha o-Be Kynarmmp.

3akioueHne

Ha Jlansaem Bocroke Poccnm koMMyHUKaImsi MeIBEACH OCPEICTBOM Map-
KHPOBOYHOM JEATEIBHOCTH OCYIIECTBIICTCS BO BCE AKTHBHBIC ISl HUX CE30HBI C
000CTPEHHSIMHE B ITIEPHO]T, CBSI3aHHBII C TOHOM, a TAK)XE BO BPEMs HAKHPOBKH JIO-
COCSMH Ha HepecTHIHINAaX. JlesTebHOCTh MEABENCH P MapKUPOBAaHUH BaphH-
pyeT B 3aBHCHMOCTH OT IT0JIa, BO3PACTa M MHIMBHIYyabHBIX HaBBIKOB. CaMIlbl
JIEMOHCTPHPOBAIM HanOosiee pa3HOOOpa3HbIA (10 MECTH aKTOB) W MPOAOIDKH-
TenbHBIN (710 151 ¢) perepTyap MapKHpOBOYHOTO TIOBeeHMS. YecaHue o 1epeBo
SIBJIICTCSI HamboJiee paclpOCTPaHEHHBIM AKTOM MAapKHPOBOYHOIO ITOBEICHUS
MenBenen kak Ha Cuxor3-AnuHe, Tak U Ha Caxammae. [loBenenne MmenBeneit mpu
MapKHpPOBaHHH U CE30HHOCTh B JBYX pernoHax JlanpHero Bocroka mumenu cxo-
HBIC YePThI, a TAK)KE COOTBETCTBOBAIA TAKOBBIM B JIDYTHUX YACTSIX apealia XHIIl-
HMKA.
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