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BBenenne. IlonBomHas axycTHUecKash CHUTHAIHM3ALUS KH-
TOOOpa3HBIX TPUBIEKACT BHUMAaHHE HCCIenoBaTeneii u3
Pa3NUYHBIX CTpPaH Ha MPOTSDKEHHH YKe Ooiee IOyBeka.
JeranpHOE M3y4YCHHE 3BYKOBBIX CHTHAJIOB 3THX JKHBOT-
HBIX Hadajock ¢ adamus (Tursiops truncatus), IMEHHO y
HUX BIIEPBBIC OBUIa OTKPBITA CIIOCOOHOCTH K 3XOJOKAIIUH
(Kellogg et al., 1953; Norris, 1966). Bonpocsl o ctemeHn
CIIO)KHOCTH aKyCTHYEeCKOW KOMMYHUKATHBHOW CHCTEMBI
STHX AETHPHHOB, O €€ CEMaHTHYCCKHUX BO3MOKHOCTSX, U
JTa’ke — O THIIOTETHIECKOM CYIIIECTBOBAHHH Y a(aliH CUCTE-
MBI OOIIEHUS PEYSBOTO YPOBHSI, BBI3BIBAIOT CIIOPHI HCCIIEHO0-
Baresiell ¢ MOMEeHTa BbixoAa KHUTH J>koHa JInmmm «YemoBek
u nenpun» (Lilly, 1961). OgHaxo 10 HACTOAIIETO BpeMEHI
OJHO3HAYHOTO OTBETa Ha STH BONPOCH! (HU B METOHOJIOTH-
YECKOM, HH B HKCIIEPHMEHTAIBHOM IDIaHAX) TaK U He OBUIO
MOy 9ICHO.

CornacHo pesyasraram uccienoBanuii 1. u M. Kongyamios,
3BYKOBBIC CUTHAIIBI a()aliIiH MOKHO Pa3JIeIUTh Ha TPU Kare-
ropuM: 1) cepuy MHMPOKOIOJIOCHBIX MMITYJIBCOB (IIETYKH);
2) TOHAJILHBIE CUTHAJIBI (CBUCTBI) C PA3IMYHON (OPMOI KOH-
Typa 4acTOTHl OCHOBHOTO TOHA; 3) MMITYJIbCHO-TOHAJIbHBIC
CHTHAJIBI, ITPEACTABIIIONINE CO00Il Cepruy UMITYIILCOB C BBI-
cokoi wactoroit cnenoBanus (150 — 700 umm./c.). annas
KiaccuduKanys ocTaeTcsl akTyaJIbHOHW 10 HACTOSILETO Bpe-
MEHH; IPU ATOM CYUTACTCS, UTO IIepBasi KATETOPHUS CUTHAJIOB
UCTIONIB3YeTCs JeNb(pUHAMU MPENMYIIECTBEHHO JUISl 9X0JI0-
Kalluu, JIBe ocTainbHble — Uit kommyHukarmu (Lilly, Miller,
1961).

OmHUM U3 KIIOYEBBIX MOMEHTOB B HW3YYEHHH 3BYKOBBIX
CHTHAJIOB, CBOMCTBEHHBIX AaHHOMY BH[Y, CTAJIO OTKPBITHE
. mu M. Kongysnmnamu B cepennne 60-x rogoB XX Beka
«cBucroB-aBrorpadoBy («signature whistlesy) (Caldwell,

Introduction. Underwater acoustic signals of
cetaceans have been studied by researchers from
different countries for over half a century. These
studies started with bottlenose dolphins (Tursiops
truncatus), whose ability of echo location was first
discovered by Kellogg et al. (1953) and Norris
(1966). Issues pertaining to the level of complexity
of the acoustic communicative system, semantic
abilities, and even the hypothetical existence of a
speech communicative system among bottlenose
dolphins has been disputed among researchers since
the publication “Man and Dolphin” (Lilly, 1961).
However, until now there has been no clarification
to these questions in terms of methodology or
experimentation.

D. Caldwell and M. Caldwell found that sound
signals of bottlenose dolphins can be divided into
three categories: 1) series of broad-band pulses
(clicks); 2) tone signals (whistles) with various
forms of pitch-period contour; and 3) pulse-tone
signals that are a series of high-frequency pulses
(150 — 700 p/s). This classification is still valid and
it is generally accepted that the first category is used
by dolphins mainly for echolocation, and the other
two for communication (Lilly, Miller, 1961).

One of the key aspects in studying sound signals
typical for this species has been the discovery
of “signature whistles” by the Caldwells in the
middle of the 1960s. “Signature” is defined as a
whistle signal with a unique pitch-period contour
dominating in the repertoire of a species for every
individual.
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Puc. 1. CtpykTypa THITHYHOIO «CBHCTa-aBTorpaday»: L — o0Imnas [uTenbHOCTh curHana; 11 - 13 — iurensHOCTh
OTJIENIBHBIX 371eMEHTOB, fl - f4 — 4acTOTBI «KITIOUEBBIX TOUEK)» CHTHANA

Fig. 1. Structure of the typical “signature whistle”: L — general duration of a signal, 11 - 13 — duration of fragments of
a signal, f1 - f4 — frequencies of “key points” of a signal

Caldwell, 1965). «Aprorpad» onpe/esercsi Kak CBHCTOBOM
CHUTHAJ C YHUKAJIBHOW /IS KaKIOTO JKHBOTHOTO (hOpMOit
YaCTOTHOIO KOHTYpa, SBJSAIOLIMKICS JOMUHUPYIOUIUM B
penepryape ocobu. Paborel mocneanux yieT (AradoHoB,
ITanosa, 2012; AradoHoB u ap., 2016) moKa3bIBAIOT, YTO
TOHQJIbHBIE CHTHAJbl adajiH MOXXHO paccMaTpUBAaTh
KaKk HEKyI CHCTEMY «IEPCOHU(PHUIUPOBAHHBIX» (T.€.
MPOIYLIUPYEMBIX TOJIBKO KOHKPETHBIMU 0COOSIMU ) CUTHAJIOB.
«ABtorpad» mpeacTaBisieT CO00M «APOY» ITOM CHCTEMBI, U B
TaKOM aCIIeKTe er0 MOXKHO PacCMaTpUBATh KaK CBOCOOpa3HbIit
«aKyCTHYECKHI Mapkep» ocobu. /[l manbHeitniero
aHaliM3a TOHAJbHBIX (CBHCTOBBIX) CHI'HaJIOB adanuH c
LENbI0 MX CUCTEMaTH3allMM W COCTaBJICHHS Karajoros
«CBHUCTOB-aBTOrpaoB» Kak MapKepoB OTIEIbHBIX 0CO0eH
B IIOMyJIAIUAX HeO6XO}II/IMO YACIUTDL OOJIKHOC BHUMAHUE
WCCJICJIOBAHUIO TOJBOIHON aKyCTHUYECKOW CHIHAIM3alHU
3TUX I[CJ'[I)(bI/IHOB B C€CTCCTBCHHBIX YCJIOBUAX O6I/ITaHI/ISI.
Ocy1ecTBIeHUE OJJOOHOTO UCCIIEI0BAHUSI IPECTABISETCS
BE€CbMa AaKTyaJIbHBIM, Y4YHUTbIBasd TOT d)aKT, 4yTO B HallIeH
cTpaHe paboOThI 1O JAHHOW TEMaTHKE HE MPOBOIMINCH C
koHIa 70-x rogoB npomnutoro Beka (bempkoBuu u ap., 1978,
1987).

Marepuan u Metoabl. KoOMIIIEKCHBIE HCCIIEIOBAHHS
JIOKJIBHON TIOMYIALUK adaiiH, BKJIIOYAIOIINE 3aIHCh UX
MOABOJHOM aKyCTHYECKOW CHTHANW3AIMW, OBUIM HAdyaThl
B Mae 2014 roma Ha 1Oro-BOCTOYHOM HoOepexbe Kpbima, B
axBatopun HoBocBerckux OyxT (1. HoBerit Ceet — 1. Cynak).
PaGoTel TPOBOAATCS KaKABIM MECAI] HPH ONTHMAIBHBIX
TIOTOJHBIX YCJIOBUAX M MPOJOJDKAIOTCS B TAHHBIH MOMEHT.

Recent studies (Agafonov, Panova, 2012; Agafonov
et al. 2016) demonstrate that tone signals of
bottlenose dolphins may be considered as a system of
“personified” signals (i.e. produced only by specific
animals). “Signature” is a “core” of this system,
and in this respect, it can be considered as a unique
“acoustic marker” of an individual.

The present study aims to characterize the underwater
acoustic signaling of these dolphins in their natural
environment. Further analysis of tone (whistle)
signals of bottlenose dolphins will be studied in
order to systematize them and to produce catalogues
of “signature whistles” as markers of individuals in
populations. Carrying out such research is important
considering that in our country there have been
no studies on this topic since the end of the 1970s
(Belkovich et al., 1978, 1887).

Material and methods. The study of local population
of bottlenose dolphins, including records of their
underwater acoustic signals commenced in May 2014
at the south-eastern coast of Crimea in the water area
of Novyi Svet harbor (Novyi Svet settlement, city
of Sudak). The studies were conducted every month
under optimal weather conditions and are on-going.

To collect acoustic data a standard hydroacoustic
system consisting of a hydrophone, a preamplifier,
cable and a land amplifier switch was used. Acoustic
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Puc. 2. TIpumepsr «CBUCTOB-aBTOTpadoB», 3aperHCTPHUPOBAHHBIX B UCCIIECAYEMOM TOMYIISIINN

Fig. 2. Examples of “signature whistles” recorded in the studied population

Juist cOopa aKyCTHYECKHX IaHHBIX HCIONB30BaiCs CTaH- | records were made in monophonic (one-channel)
JApTHBIN THAPOAKyCTHYECKUH TPAKT, COCTOSIIMI U3 TUApo- | mode.

(1)0Ha, OpeaABapUTCIIbHOIO YCUIINTEIIA, Kabess U Ha3eMHOTO L. .
YCUIIUTCIIA-KOMMYTATOpPaA; aKyCTHYCCKUC 3allMCU IMMPOBOAU- ZOOM HI dlgltal recorder with PCM (WAV) record

uch B MoHO(OHHUeCKoM (oHoKaHambHoM) pexume. B | format, 16 bit, 44.2khzsampling frequency‘(record.ing
KaueCTBE PETHCTPUPYIOLIETO YCTPOHCTBa pMeHsIcs uud- | TaN8e — 0.1-22.1 khz) was usF:d as a recording device.
poBoit pexopaep ZOOM H1, popumar samcn PCM (WAV), | Acoustic records were carried out on a permanent
16 6uT, yacToTa HUckpeTH3amyu 44,2 kI'1l (IHaNa30H 3aIlkCH basis, from Shor.e as well as from sea using a motor
—0,1 - 22,1 kT'y). AKyCTHYECKHE 3aUCH BEJUCh KaK CTALU- boat and recreational pedal catamarans. The data on
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OHApHO, ¢ Oepera, Tak U C MOpPS, C UCIOJIb30BaHUEM Ka-
Tepa M NPOTYJIOYHBIX IEeJalIbHBIX KaraMapaHoB. B xypHan
HaOJIIOACHUH 110 CTaHIAPTHON CXeMe 3aHOCHIINCH JJaHHBIE
0 MepeMelIeHUH Jelb(UHOB N0 aKBaTOPUH, HAOII0aeMOM
YHCJICHHOM M BO3PAacTHOM COCTaBe Ipymn (HOBOPOXKIECH-
HbIE, IIOJPOCTKHU, B3pOCIbIe 0COOHM), XapaKTepe HOBEICH-
YECKOHM aKTUBHOCTH (UTpa, OT/IBIX, OXOTa).

O6paboTKa aKyCTHYECKUX CUTHAIOB TPOBOIIIIACH TIPH TI0-
Moy nporpammel Adobe Audition 1.5 mpu ciexyrommx
YCTAaHOBOYHBIX MTapaMeTpax: pazMep O10ka OBICTPOro mpe-
obpazoBanus @ypre 256 — 1024 Touek, BecoBasi QyHKITUSA
XemMmunra. [IporpamMma mo3BOJISIET BH3YaIH3UPOBATh 00-
pabaTbIBacéMble CUTHAJBI B CIIEKTPAJILHOM WM BOJIHOBOM
BHJIE W MPOHU3BOAMTH TOYHBIE 3aMEpPbl UX YaCTOTHO-BpE-
MEHHBIX napameTpos. [Ipu cpaBHEHUM 3aperuCTPUPOBAaH-
HBIX CBHUCTOB HM3MEPSUINCH CIIEAYIOIINE MapaMeTphl: AJH-
TEIbHOCTh CUTHAJIA U €TO OT/ENbHBIX AJIEMEHTOB, 4 TAKXKe
HavyaJIbHAas, KOHEYHAas, MUHIMalbHAasl 1 MaKCHUMaJbHas 4a-
CTOTHI OCHOBHOTO TOHa (puc. 1).

Pe3yabrarsl uceaegoanuii. Beero ¢ mast 2014 roma no
nekadpb (BrirounTensHo) 2015 roga Oputo mposeneno 206
nHel HaOmIofeHui, U3 HUX B TeueHue 135 mHell Bemuch
aKycrtnieckue 3anvcu. O0mmii 00beM COOpaHHOTO aKyCTH-
YEeCKOro MarepHala cocTaBiseT 314 JacoB, BCEro 3aperu-
CTPUPOBAHO 26557 TOHANBHBIX (CBUCTOBBIX) CUTHAJIOB, Ka-
YeCTBO KOTOPBIX ITPHEMIIEMO IS 1albHEHIIel 00paboTKH.
[Tpu ananuze 3anuceit OblaM ornpeneneHs! 206 TOMUHUDY-
IOIIUX THUIOB CBUCTOB. CXOAHBIE CUTHAJIBI, KaK MPABUIIO,
POy POBAINCH JIeJIb()NHAMH B BHJIE TTOCIIEAOBATEIBHO-
CTei; o0Iee KOIMYecTBO CBUCTOB, OTHECEHHBIX K OTHOMY
Ty (BapHWalWii), MOTJIIO COCTABIATh OT HECKOJNBKHUX Je-
CATKOB JI0 HECKONBKUX COTeH. OCHOBBIBAsCh Ha JAHHBIX,
MONTyYCHHBIX B JeTb(OUHAPUIX, MOXHO IPEAOIOKHUTE,
Y9TO MOJOOHBIC CHUTHAINBI SIBISIOTCS «aBTOrpadamMm» KOH-
KPETHBIX 0CO0CH (Ml UX «MUMHKPHUEH», 9TO BCTPEUACTCS
ropaszo pexe). (puc. 2).

Yacrora BCTPECUACMOCTH TCX WJIM MHBIX THIIOB CBHUCTOB B
Te4eHHE Neprojia HabIIOACHUI MOTIIa 3HAYUTEIIBHO Pa3Jin-
HaTbCH, 6BIJ'II/I, B 4YaCTHOCTH, OTMCUYCHBI CUTHAJIbI, 3apCru-
CTPUPOBAHHBLIC B 60J'IBIHI/IX KOJIMYCCTBAX B TCUCHHUEC OJHOTO
JIHSI HaOJIIOJICHUH U OOHapy)KeHHbIE [TOBTOPHO B 3aIHCSX,
CIIeJIaHHBIX Yepe3 HEeCKOJIbKO MecCsIeB (BIUIOTh O roja).
Jlnst psana TunoB OblTa BBIIBICHA UX yCTOMUYMBAs acCoIHa-
st Apyr ¢ ApyroM B BUJI€ I'PYIII Pa3HOIO pasMepa.

KoauuectBo PEeTHCTPUPYEMBIX THIIOB «CBHCTOB-
aBTorpadoB» MPUMEPHO COOTBETCTBOBAIIO YHCITY OCOOEH,
HaOMOMaeMbIX B TIEPUOABI IMPOBEICHHUS aKyCTHUSCKHX
3aIMCcei.

dolphins moving around in the water, the observable
number and age composition of groups (newborns,
adolescents, and adults), the character of behavioral
activity (play, rest, and hunt) was put into a logbook
according to the standard method.

Processing of acoustic signals was carried out using
Adobe Audition 1.5 with the following settings: the
size of the fast Fourier transformation unit 256 —
1024 points, Hamming weight function. The program
allows visualizing processed signals in the spectrum
and wave rows and carrying out precise measurement
of time-and-frequency parameters. The following
parameters have been measured when comparing the
recorded whistles: duration of signal and its separate
elements as well as initial, end, minimal and maximal
frequency of a fundamental tone. (Fig. 1)

Results. From May 2014 to December (inclusive)
2015 there have been 206 days of observations;
acoustic recording were made on 135 of those days.
Total volume of the collected acoustic materials is
314 hours with a total 0of 26,557 tone (whistle) signals
recorded, the quality of which is acceptable for the
following processing. When analyzing records, there
were 206 dominating types of whistles determined.
As a rule, similar signals were produced by dolphins
in the form of consequences, total number of whistles
referred to one type (variations) may be from a few
tens to a few hundreds. Basing on the data obtained
at aquaria, it is fair to assume that such signals
are “signatures” of particular individuals (or their
mimicry, which is much less often) (Fig. 2).

Frequency of some types of whistles varied wildly
during the observation period. There were some
signals recorded in large numbers within one day of
observations and detected again in the records made
several months later (up to one year). For a number of
signal types a tolerant association was detected with
each other in the form of groups of different sizes.

The number of the recorded types of “signature
whistles” approximately corresponded to the number
of animals observed during the recording periods.

The largest number of dolphins recorded was during
April — June and November — December, likely
corresponding to seasonal movements of fish. In
July, August and September the number of observed
bottlenose dolphins groups and their total number
declined. However, during these months there are
fishing seine boats present in the waters near the
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Haubonbiiee xonuyecTBo Aeidb(GUHOB OTMEYANoCh B
TIEpHOJIBI AITPEITb - UIOHb U HOSIOPB - JIeKaOpb, YTO, BOSMOXKHO,
CBSI3aHO C CE30HHBIM ITPOXOKAEHHEM pBIObL. B nrone, aBrycre
U CeHTS0pe KOJIMYECTBO HAOIIOAaeMbIX Ipynn adaivH U
MX YHMCIIEHHOCTb CHIDKAIOTCS, OJTHAKO B OTH K€ MECSAIBI B
Onmsnexameid akBaropun (3a npenenamu HoBocBeTcKux
OyXT) OTMeYaeTcs TOsIBJICHUE PHIOOIOBELIKUX CEHHEPOB, 3a
KOTOPBIMHU OOBIYHO CIIEAYIOT AeIb(UHEL.

Kak yxe cka3aHO BBIIIE, 9acTOTa PETUCTPAIlMM TeX HWIN
WHBIX THIIOB «CBHCTOB-aBTOTPa(OB)» 3HAYMTEIHHO DPa3Iu-
yayiach B T€UCHHE ce30Ha HaOmomenuil. Tak, 44 Tuma pe-
THUCTPHPOBAJIICH PETYISIPHO HA TPOTSHKEHUH BCETO Ieproaa
npoBeneHust pabor. MOXXHO HPEAIIONOXHUTE, YTO TaHHBIE
TUIBl «aBTOTpadoBy TPUHAIIEKAT PE3UACHTHBIM adaiu-
HaM HoBocBeTCKOIl JTOKaIbHOM HOMYISALUH.

Omnpenenensr 102 THma «CBHCTOB-aBTOTpad)oB», KOTOpPHIE
ObuTM  3a)MKCHUPOBAHBI B JOCTATOYHBIX KOJMYECTBAX Ha
MIPOTSDKEHUN OTHOTO JHS HaOINofieHni, 1 OOHapyXEeHHbIC
B aKyCTHUYECKUX 3alHCAX, CACTAHHBIX YepPe3 OTHOCUTEIBHO
OOJBIION MTPOMEXYTOK BpEMEHH (OT HECKOJIBKUX MECSIEB
nmo roma). BosmoxkHO, yTo mosiBieHue B HoBocBeTckoit
aKBaTOPUM  OCOOCH-TIPOAYIEHTOB JAHHBIX  «CBHUCTOB-
aBTOrpadoB» CBA3aHO C BPEMEHHBIM CE30HHBIM ITOSIBIIEHHEM
PHIOBI, @ TaK)Ke C COLMAIBHON CTPYKTYpOH cTaa.

Haxoner, 3adukcupoBanbl 60 THIIOB «CBHCTOB-aBTOIpa-
(hoB», KOTOpBIE BCTpEYANCh B aKyCTHYECKHX 3allMCsAX Ha
NPOTSDKEHUU TOJIBKO OJIHOTO M3 JiHeH HaOmiomeHuid. Bosz-
MOXKHO, YTO B JiajibHEHILIEM, ITPU YBEJIHMYCHUH 00beMa aKy-
CTMYECKOT0 MaTepHaia, THIOJOTHS TONOOHBIX CHTHAJIOB
OyaeT yTOYHEeHa U pacuIupeHa.

[lo pesysnpraTam aHajmM3a aKyCTHYECKHX IAHHBIX MOXXHO
OTMETHTh HEKOTOpPBIC CE30HHBIC OCOOCHHOCTH ITOSIBICHUS
u (dopmupoBaHus oO0benuHeHHH adamuH B HoBocBerckoit
akBaTopud. Tak, B 3MMHE-BECEHHHUI meprop (C sSHBaps 110
anpens) CTPYKTYPy HCCIEAyeMOH JIOKAIbHOH MOIMyISALHA
MOXXHO OXapaKTepH30BaTh KaKk HEKOE KPYITHOE 00beIMHEHHE
oco0ell, cocTosliee M3 OTHCNBHBIX TpyHI. [pymmbl He
MOCTOSIHHBI, BO3MOXKEH Tepexo] 0cobeld M3 OIHMX TPYI B
apyrue ¥ GOopMHUPOBaHHE HOBBIX HOITPYIIIL.

C Mas 10 HIOJIb BKITFOUUTEIIHHO COO6IIICCTBO paccpeaoToum-
BaeTcs Ha Oojiee MEJIKUe 10 YHCIICHHOCTH rpyHnIibl.

B aBrycre, ceHTs0pe, OKTSOpe B aKBaTOPHUH OTMEUAIHCH
HecTaOWIbHBIEC TPYIITH adarH OT 2 10 § 0CO0ei.

C Hos0ps mo Jexkabpb HaOMIOmAeTCs TEHICHIUS K
(hopMupoBaHHIo 00JIee KPYITHOTO 00BEMHEHNS, TOSIBIISIOTCS
TPYIIBI, KOTOPBIE PETHCTPUPOBAIIMCH B IPONUIBIA 3MMHE-
BECCHHUH NepHo] (STHBAPh - alpedb).

Novosvet harbors; typically these seine boats are
followed by dolphins.

As is detailed above, the frequency of some types of
“signature whistles” varied significantly during the
observation season. Thus, 44 types were recorded
regularly during the entire recording period. It is fair to
assume that these types of “signatures” belong to the
resident bottlenose dolphins of the local population.

There were 102 types of “signature-whistles”
identified which were recorded in sufficient numbers
during one day of observations, and also detected in
the acoustic records made over a long period of time
(from several months to one year). Occurrence of the
animals producing these “signature whistles” may be
associated with temporary seasonal occurrence of fish
as well as with the social structure of the pods.

Finally, there were 60 types of “signatures whistle”
recorded during only one day of observations. We
assume that subsequently, when increasing the
volume of acoustic equipment, the typology of such
signals will be defined more precisely and varied.

The recorded acoustic data indicates some seasonal
occurrence and formation of bottlenose dolphin
schools near Novosvet. Thus, during the winter-
spring period (from January to April) the structure
of the local dolphin population may be characterized
as a kind of large community of animals consisting
of separate groups. The groups are not stable; there
is a possibility of individuals crossing-over from
one group to another as well as formation of new
subgroups.

The community disperses into smaller groups from
May to July.

In August, September, October unstable groups of 2-8
bottlenose dolphins have been detected in the area.

From November to December a tendency to form
a larger community has being observed, including
groups that were recorded during the previous winter-
spring period (January-April).

The borders of groups are not stable; transferring of
pairs and separate animals from one group to another
(regardless of season) is possible.

Discussion. When analyzing the acoustic recordings,
it seems that the structure of the local population
of bottlenose dolphins is complicated. It is fair to
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I'paHuIBl rpymm, Kak MPaBUIIO, HEMOCTOSHHBI, BO3MOXCH
Mepexo]l map ¥ OTACIBHBIX 0COOCH M3 TPYIIbLI B TPYIITY
(HE3aBUCHMO OT BPEMEHHOTO CE30HA).

Oocyxnenune. IIpu ananm3e cCOOpaHHOTO aKyCTHYECKOTO
Marepuana CKIaIbIBAE€TCsl MPEICTABICHUE O JOCTATOYHO
CIIOKHOM IIPOCTPaHCTBEHHO-BPEMEHHON CTPYKTYpE
HCCIeayeMON JOKanbHONH momysmuu adamma. MoXHO
MIPEANONIOKNT, YTO €€ OCHOBOW SBISIOTCS OTAEIBHBIC
Tpynmsl 9ucieHHOCThIo 4—12 oco0eil, KoTOopsle, B CBOIO
odepelb, MOTYT CO3/1aBaTh 0oJiee KPYMHbIE OObEIMHECHNS.

HeonHokpaTHO HAOMIOMANOCH TOSIBICHUE B aKBaTOPUHU
Ipynmn camMoK adaiuH C ACTCHBINIAMW, TaKWhE TPYIIIEI
MIPEUMYILECTBEHHO COCTOSAT U3 2—3 caMOK 1 2—3 AeTeHbIIIeH
COOTBETCTBeHHO. HaOmromeHne moqo0HBIX MaTePHHCKHUX
CPYII OIPOUCXOIUT OTHOCUTEIBHO PETYISIPHO, HApUMEp, -
BO BpEMsI MACCOBBIX OXOT, T.€. I[P 3aTOHE PHIOEI B AKBATOPHIO.
B mogo0HBIX ciydasx HAOTIOMAIHCH TOCTAaTOYHO KPYITHBIE
rpynimsl, BKiIoyatomue 10 8 — 10 caMoK U UX JeTeHBIIIEH.

Kak yxe ormeyanoch BblIlle, TpyNIbl adaivH J0CTaTOUYHO
JUHAMUYHBI, Y€TKO BBIpAXXCHHAA I'paHHUIa MCKIAY HUMHU HE
HaOromaeTcsi. Bo3MokeH mepexon OTACIBHBIX 0co0ei n
Trap U3 TPyNIIbI B TPYIIITY, @ TAK)KE 00bEJMHEHHE HECKOIBKUX
IpyIN B CTa0 YuciIeHHocThio oT 20 1o 50 ocobeid.

ITo pesympratam aHanmmM3a TOIYYEHHOTO aKyCTHYECKOTO
Marepuana Ha OCHOBaHHHU KOJMYECTBEHHOH BCTPEUaeMOCTH
COOTBETCTBYIOIINX «CBHCTOB-aBTOrpa)oB» B aKBaTOPHH
ObUTM  BBUIBICHBI  JIBE€  XapaKTEPHBIE TPYNIHPOBKU
nenbGUHOB. MOXHO  TPEANONOXKHTh, YTO  IepBast
TPYIIIHUPOBKA, MpPEACTaBICHHAs 162 THIAMH «CBUCTOB-
aBTOTpa)oB», PETUCTPHPOBABIIMMHUCS B TCUCHHE OT
1-ro mo 4 mHE#, cocTouT U3 0cobel, KOTOpBIE MOCEIA0T
AKBAaTOPHIO HEPETYISAPHO, T.€. SABIAIOTCS «TPAH3UTHBIMH».
Bropas xe rpynmnupoBka (44 THIa «CBHCTOB-aBTOrpadoBy,
PETHCTPUPOBABIIUXCS Ha MPOTSDKEHUH 5—12 mHEH) — 310
aaJnHBl, KOTOpPBIE OTHOCHUTEIBHO PETYISIPHO 3aXOIST
B axBatoputo HoBbeii CBer — Cynmak HE3aBUCHUMO OT
BPEMEHHOTO CE30Ha U SIBISIOTCS  «PE3UICHTHBIMI
ocobssmu. MIX Tpynmel HMEIOT CBOIO TEPPUTOPUAIBHYIO
MPUBSA3KY K MECTHOCTH, T.€. HHANBUAYalbHBIE YYaCTKH B
AKBaTOPHH — «CEPILEBUHHBIC MECTa», YTO MOATBEPXKIACT
CIIOKHYIO COLIMANBHYIO CTPYKTYpy HOMyIsinuu adainH

(puc. 3).

Heo0xo11Mo MoguepKHy Th, YTO aKyCTHYECKasi perucTparys
CUTHAJIOB ¥ BU3YyaJIbHbIE HAOJIO/IEHHS BEJIUCh C HECKOJIIBKUX
IYHKTOB B TpaHMIaX OyXT aKBaTOpUH, peajbHBIE XKe
npenensl apeana HoBOCBETCKON JOKaldbHON MOMYJSALIMU
ataymH MOTYT OBITH TOPA3/0 IINpE.

assume that its base consists of separate groups of
4-12 animals that may create larger groups.

Multiple occurrences of female bottlenose dolphins
with calves have been observed in the area; such
groups consist of 2-3 females and 2-3 calves
respectively. Observation of such mother/calf groups
is being carried out fairly regularly, for example,
during mass hunt, i.e. when driving fish into the water
area. Relatively large groups including 8-10 females
and their calves have been observed in similar cases.

As mentioned above, groups of bottlenose dolphins
are dynamic; there is no definite borderline between
them. Separate animals may cross over from one
group to another, as well as several groups may
combine into a school of 20 to 50 animals.

Based on the analysis of the acoustic recording from
this study, two distinctive groups of dolphins were
identified. The first group is represented by 162 types
of “signature whistles” recorded during 1-4 days,
consists of animals that came to the area irregularly,
i.e. they are “transit”. The second group consisted of
44 types of “signature whistles” recorded during 5-12
days. These are bottlenose dolphins that come to the
Novyi Svet — Sudak water area regularly, regardless
of season, and are “resident” animals. These groups
are territorially bonded to the locality, i.e. they occur
in separate parts of the water area which are “home
range” places; that is proving complex social structure
of population of bottlenose dolphins. (figure 3).

It should be emphasized that acoustic recordings of
signals and visual observations have been carried out
from several points at the borderlines of the harbors.
However, actual borders of the Novosvet local dolphin
population habitat may be significantly wider.

As is mentioned above, “signature whistles” are
probably used by bottlenose dolphins for identification
of individuals in case of separation or combination of
groups to determine location of the signal producers,
and to maintain unity of a group, etc., i.e. — perform
individually recognition and social functions. Our
studies prove these ideas. Thus, on August 31,
2015 observations were carried out from  point
No. 3 (southern side of Kapchik Cape), a group of
bottlenose dolphins of 6-8 animals was in the area.
Behavioral activity of dolphins was low (resting),
type 1  “signature whistles” were recorded. In this
case, pulse-tone signals prevailed over whistles, for
example, in situations interpreted as “play behavior”.
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Yncao aueii Habaoguuii, B TeMeHHe KOTOPbIX HADIIOIAIHCH JAHHbIE THIIBI “cBHCTOB-aBTOrpados”

Puc. 3. Pacipenenenne THIIOB «CBUCTOB-aBTOrpadoBy» MO paHTy BCTPEUIaEMOCTH

Fig. 3. Distribution of types of “signature whistles” ranked by occurrence

Kak ormewanock paHee, BEpOSTHEE BCEr0 «CBUCTHI-aB-
Torpadpl» HCHONB3YIOTCS adamuHaMH I MACHTH(UKA-
ouu 0co0el Mmpu pasfesieHnd U 0ObeAMHEHUN TPYIII, AJIs
OIIpEAeIeHNsT MECTOIOJIOKEHHS IIPOLYLIEHTOB CHIHAJIOB
B MoOpe, A NOAAep)KaHUs €AWHCTBA IPYHIIBL, U T.X., TO
€CTb - BBINOJHAIOT WHAWBHIYAJIbHO-OII03HABATEIBHYIO U
connanpHy0 QyHKIM0. Hammm paboTs! moaTBEep kK Iat0T IMo-
noOueie mpencrasnenus. Tak, 31.08.2015 r. mabmroneHus
BeIHCh C IMyHKTa Ne3 (rokHasi ctopoHa Mpica Kamuwk), B
aKBAaTOPUU MPHUCYTCTBOBaJA rpynmna adaina u3 6—8 oco-
Oeii. I[loBemeHueckass aKTHBHOCTH JeNb(pUHOB OblIa HU3-
KO (OTIBIX), B aKyCTHYECKUX 3aMHUCIX 3auKCHpoBaH 1
THUT «cBHCTa-aBTOrpada». Kpome toro, npeobiananme nm-
IyJIbCHO-TOHAJIBHBIX CUTHAJIOB HaJl CBUCTaMH OTMEYaJIoCh,
HalpuMep, B CHTyalusaX, TPAaKTyeMbIX HaMH KaK «UTIPOBOE
MIOBE/ICHHEY.

BriBoapl. Bo BcéM MaccuBe 3aperUCTPUPOBAHHBIX TOHAIb-
HBIX curHaIOB adanuH (okoyo 30 THIC. CHTHAIOB) TOMH-
HUPYIOIUMH ABISUTACHE 206 THUIIOB CBHUCTOB, TPEACTABIIS-
oIue co00M, 0 BCEH BHIUMOCTH, «CBUCTHI-ABTOTPAbD»
oco0eil, HaXOASIIUXCSA B aKBATOPUH B TICPUOJT TPOBEICHIUS
HaOIIOCHMIA.

KonnuectBo 3apCTUCTPUPOBAHHBIX THUIIOB «CBUCTOB-aBTO-
rpa)oB» MPUMEPHO COOTBETCTBOBAJIO YMCIY OcOoOel, Ha-
6J'IFO}IaeMBIX B IEpUOAbI MPOBECACHUA aKyCTHYCCKUX 3aIlln-
ceif, YTO MOATBEPKAAET OCHOBHYIO (DYHKIIMOHAIBHYIO POJIb
OTUX CUT'HAJIOB KaK MHAUBHUIYAJIbHO-OITO3HABATCIIbHBIX

Conclusions. Among the whole collection of
the recorded tone signals of bottlenose dolphins
(about 30 thousand signals) 206 types of whistles
dominated. These are apparently ‘“signature
whistles” of individuals that stayed in the area
during observations,

The quantity of recorded “signature whistles” types
approximately corresponded to the number of
animals observed when making acoustic records,
which proves the main functional role of these
signals as individually recognition.

On the basis of estimation of the total number of
recorded “signature whistle” types according to
the frequency of occurrence and comparison of
seasonal dynamics of occurrence of specific types
of “signature whistles” two groups were identified.

The first group includes 162 types of “signatures”
recorded during 1-4 days. Animals in this group
visit the area irregularly, i.e. they are “transit”. The
second group (44 types of “signatures” registered
during 5-12 days) include animals that come to the
Noviy Svet - Sudak area on a regular basis regardless
of season, i.e. they are “resident”. “Resident” group
of bottlenose dolphins, regularly showing in the
Noviy Svet area, consists of separate groups of 4-12
animals that may unite into larger temporary groups.
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Ha ocHoBanum npoBeneHHoOM oneHku obmero komuuectsa | The study showed that applying acoustic methods of
3aperuCTPUPOBAaHHBIX THIIOB «CBHCTOB-aBrorpados» mo | identification of bottlenose dolphins (in combination
YacTOT€ WX BCTPEUacMOCTH M COIOCTaBileHHs ce3oHHOW | with visual methods of observations) significantly
JIMHAaMHKH TIOSBJICHUSI T€X WM MHBIX TUIIOB «CBUCTOB-aB- | increases efficiency and accuracy of determining
TorpadoB» OIpe/esIeHbI B IPOCTPAaHCTBEHHO-BpeMeHHble | abundance, migration as well as description of
IPYNIIMPOBKU HX npoxayueHToB. IlepBoi n3 HUX coorBeT- | population structure of bottlenose dolphins.

cTByeT 162 Thna «aBrorpadoBy», PErHCTPUPOBABLIMXCS B
Teyenue 1— 4 nuer. OcoOH, K HEH OTHOCSIINECS, TOCEHIAI0OT
AKBaTOPHIO HEPETYISIPHO, T.€. SIBJISIFOTCS «TPAH3UTHBIMEY.
Bropas rpynnupoBka (44 tuna «aBrorpadoBy, perucTpupo-
BaBILMeCs B TeueHHne 5—12 nHel) BKitouaer B cebst ocodeid,
JIOCTaTOYHO PETYJISIPHO 3aXOAsAIIMX B akBaropuio Hosblii
Cget — Cynak He3aBHCUMO OT BPEMEHHOTO CE30Ha, T.€. «pe-
3UICHTHBIX». «Pe3nIeHTHas TPYNIUPOBKA adainH, pery-
JISIpHO TosiBIsitoIasicst B HoBocBeTCKoi akBaTOpUH, COCTOUT
U3 OTAENBHBIX TPYII YUCICHHOCTHIO OT 4 10 1 ocobei, Ko-
TOpBIE, B CBOIO OYepellb, MOTYT CO3/1aBaTh Ooyiee KpPYITHbBIE
BpPEMEHHBIE O0BEMHEHHSI.

B 1enoM mpoBeeHHBIE HCCIIENOBaHHS MOKA3bIBAIOT, YTO
MPUMEHEHHE aKyCTUYECKUX METOJI0B UeHTUHKAINK ada-
JUH (B COYETAaHUH C BU3yaJbHBIMHI METOAaMHU HAOIFOIECHMI)
3HAYUTENILHO MOBBIIIAET 3Q(YEKTUBHOCTh U TOYHOCTh yue-
Ta YMCICHHOCTH, MUTPAIHii, & TAK)Ke OMUCAHUS MPOCTPAH-
CTBEHHO-BPEMEHHOM CTPYKTYphl MHOMNYJSIIUN JeabpuHOB
JIAHHOTO BUJIA.
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