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consumers in affluent urbanised export markets are increasingly vigilant about humane treatment
of animals utilised for human benefit.

Deerwelfare legislation varies between and sometimes within countries. It ranges from detailed
and prescriptive (e.g. New Zealand), actively or passively permissive (many countries e.g.
Australia, Canada, Sth. Korea, Taiwan), to restrictive,allowing farming but prohibiting velvet
antler removal (e.g. UK, Ireland, Europe).Some countries (and states within countries e.g. USA),
even prohibit deer farming. Others as yethaveno deer-specific legislation or broader legislation
dedicated to animal welfare (e.g. Kazakhstan).There is, however, aémwing awareness in the
latter countries of the need for consideration of animal welfare legislation (e.g. China where
legislation is being drafted). Some deer industries have developed specific deer welfare codes
under animal welfare legislation e.g. New Zealand which has a comprehensive Deer Welfare
Code and codes of practice for procedures such as deer transpoﬂ, velvet antler removal and
slaughter. Others, such as Australia and Canada have pro-actively developed industry-agreed
welfare ‘standards for deer farming and some specific practices in the absence of specific
legislative requirements.

A large number of deer farming practices potentially affect deer wellbeing, some being specific
to deer, given their udique biology, behaviour and product harvesting (velvet antler and trophy
stags, and potentially musk). Deer welfare issues include confinement, feedmg and nutrition,
health, provision of shelter and shade, transport, slaughter, velvet.antléf femoval, handlmg and
restraint (inchiding the use’ of drugs), design of facilities, reproducuve technologies (artificial
insemination and embryo transfer) and weaning. Experience shows that all of these potential
concerns can be adequately addressed through appropriate environment, management and
technical procedures. As demonstrated in other animal industries, producers who meet optimum
standards for animal wellbeing reap the benefits of optimum animal and economic performance,
since wellbeing and productivity are integrally linked.

This paper will briefly address the main issues surrounding deer welfare internationally. Itwill
discuss,in more detail, means for achievement of animal wellbeing in the practical management
areas above within the accepted welfare domains. It will also focus on the series of animal
welfare initiativés within the New Zealand deer industry as an example of what is regarded in
that country as best practice. These examples could assist others developing deer welfare
initiatives at indusiry and/or legislative levels.
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Age and indi vi duality in nasal and oral calls of mother and caf
Iberi anreddeer
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Acoustic canm uni cation channel is am ongm ost im portart for estabishing
and supporting the relationship bet ween m cther and offspring in ungulates.
Ind vidual-specific call features that are based on variations of their acoustic
structure enable m ot her-young recognition in a herd While vocal variation is
tharoughl y investigated in Iberianred deer stags Cervus elaphus hispanicus, the
Iberian mather and young calls were studed only on a limited sanfe of
ind vi dually uni dentified calls. .This study conducted at June of 2011-2012 at the
experimertal farm of University of Castilla-la Mancha ( Abacete, Spain).
Examines a san fde of 12351individuallyidentified corfact calls, recarded fran 28
mcher and 31 calf Iberianred deer. Both lninds and cal ves pr oduced calls t brough
the m outh and through the nose. No significant effect of sex was revealed on the
acoustic varia es. For calves, a can parison of variabes of oral and nasal calls
with repeatedmeasuwre ANOVA revealed that the maximun fundam ertal
frequency, peak frequency and power quartiles of oral calls were signficanly
hi gher c(mparedtolhose of nasal calls. Duration was longer in oral calls. For
hinds, the maxmun fundamental frequencies and durations were
undi stinguishabl e bet veen oral and nasal calls. Farlier, we shoved far m ather and
young sai ga artel ope (Saiga fataricq) and for calves of goitred gazelles (Gazella
subgutturosa) that the fundamertal frequency of the oral calls is hi gher those for
the nasal calls, what contrasts wth obtained with the currert data on hinds of
Iberianred deer. Analysis of vocal ind v duality has been conducted with 5to 10
oral and nasal calls per individual included into discriminart function analysis
(IFA). In cal ves, 1ndi viduality was m oderately expressed in both oral and nasal
calls Contrastingly, inhi nds, indi viduality was significartly hi gher inthe oral than
int he nasal calls. Thus, incal ves, the nasal and oral calls differed by their acoustic
structure, but not by the degree of ind vidualization, whereas hind nasal and oral
calls dd differ by the degree of individualization but not by their acoustic
structwe. Freviously, we foundm ore individualistic oral calls can pared t o nasal
calls alsoingoitred gazelle cal ves. To estim @e bet veen-year stahility of i ndi vi dual
acoustic differences of June hi nd nasal calls, wem ade IF A crossvalidation of calls
recorded in June 2012 wth discriminart functions created wth calls recorded in
June 2011. The value of coarrect classification decreased t wce, poirting to very
poor bet veernyear stahility of ind vidual characteristics of hind nasal calls. These
results suggest t hat acoustic cues t o canmumi cationtom o her-calf canm uri cati on
inIberianred deer arise aneweach year.
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11 pi HAKH _nmpacra H HHAHBH/IYAJILHOCTH B POTOBLI X H HOCOBBI X 3BYKAX

caMDK H JieTe bl I eii HCHaHcKoro ﬁmropouuoro 0JieHA

Kagan akycTudecKoif KOMMYHMKAallMH - OJMH M3 Haubolee Ba’KHBIX A
YCTaHOBICHMS H non,ﬁepmnm CBA3H MeIIy MITEPHO W JETeHHIIeM ¥
KONBIHBK.  MHjuBuyanbHee OCOGEHHOCTH B 3ByKaX, ~ OCHOBAHHEE Ha
mwﬁqmocm MX aKyCTHHECKOH CTPYKTYpH 06ecIeumBaO T _pacrio3HABaHUE
MATH- JETEHBII. B To BpeMl KaK M3 MEHYHMBOCTH 3BYKOB Y CaMIIOB HCIAHCKOIO
noasuga Guaropojsoro onens Cervuselaphushispanicus Xopom o uccle0BaHA
(Freyetal., 2012), xpuk; caMOK H JeTeHbII ¢ GLIIM H3YYCHBI 0 HACTOSI €ro
Bpe Me HH TOJ'B:KO. Ha HeOonuuolf BrOOpKE HEM3BECTHOH HHAHBHJIYAaIbHOM
npusa e xaocTH ( Vol odinetal., 2014a). Oro meclie foBaHHE NPOBEJCHO B HO He
2011 u 2012 rr ma sKcnepUMe HTAJILHOM oJleHBe il (epme yHEBepcHreTa KacTHimbs
j]_a-Mama BT. Anbpbacere (Fbnmanmt). bemo maepeno 1235 kxpukos ¢ mBecTHoOH
MHIMBAAYaILHOM [IPHHA I XHOCTHO, 3aIMCAHHBK OoT 28 caMok M 31 JereHsir a
HCTAHCKOro OGiaropofHoro oilewsi Kak caMKM Tak M JeTeHBI H M3JaBAH 3BYKH
I(al(- qé'p'e'é' poT, Tak M yepe3 Hoc, [bJ JeTeHBIN €if He OKa3BBal JOCTOBEPHOTO
“BIIVAHHA Ha CTPYKTYPY 3BYKOB 3BYKH J[lna jeTeHsm eif cpaBHeHHE IlapaMETpPOB
HOCOBLX ¥ POTOBBK 3BYKOB C TIOMOII HO JICTIEPCHOHHOTO aHATH3A MOBTOPHBIX
W3 MepeHHH MOKa3ano, YTo MAKCHMAJIbHASL OCHOBHAS 4acTOTa, IMMKOBAs YacTOTa M
JHEpreTHYeCKHe KBAPTWIM POTOBBX 3BYKOB OBNIH JIOCTOBEPHO BhHIIE [0
CPaBHEHHO C 3THMM IAPaMSTpaMH B HOCOBBK 3Bykax PoToBbE 3BykH ObITH

JuiMHHee HocoBBK. JI1 caMOK MAKCHMAIILHBE OCHOBHBE HacTOTH H

JUIMTETbHOCTH OBIIH HePa3TUMUMBIMH MeEYy POTOBBIMH M HOCOBBIMH 3BYKAMH
Panee MBI mokasamu I caMOK M JieTeHHII eif caliraka (Saigatatarica) m s
neteunm et jieipana ( Gazellasubguiturosd), 9ro OCHOBHAS 9acTOTA POTOBBX
3BYKOB BB € ueM B HOocoBBK ( Volodinetal., 2011, 2014b), wro nporusopedur
MOJTYYeHHBIM B 3TOM HCCJIEJOBAHHWH JAHHBIM I caMOK OJNIATOPOJHOrO OJNEHS
AHaTu3 HHIMBHJYaJLHOCTH B 3BYKaxX OBI NpoBeJieH Ha BHOOpPKE, BKJIO YOI eif
or 53 jgo 10 poroBEX M HOCOBBX 3BYKOB Ha 0c0o0h BKIO YeHHBX B
JNHCKPUMHHAHTHBI ananms. VY JeTeHbII el MHAMBHIyaTIbHOCTH OLUIA YMEDPEHHO
Bbpaj€Ha KaK POTOBHK, TaK M B HOCOBBK 3BYKaX IANOPOTHR Yy caMoK
HH/IMBH/TyaIbHOCTH OBIIa JIOCTOBEPHO BHINIE B POTOBBK, YeM B HOCOBBIX 3BYKaX
TaKHM.OspEIBOM Y JeTeHBII eif HOCOBLE M POTOBBE 3BYKH pa3/IMYaluch 0 ¢Boei
aKyCTHIECKOH CTPYKTYpe, HO HE 110 cTeneHn HHJHBHlyaJIMBalldy, B TO BPeMI KaK
¥ caMoK pIOTOBbB H HOCOBEE 3BYKH Ijammanmb TIO CTETEHH HHIHBHJTY 8134 K
HO He Mo cBoel akycrudeckodf crpykrype. Pamee Mbl oOHapywis, dTO
MH/IMBH/yalbHOCTh Oblla Goslee Bhpa’eHa B POTOBBKX 3BYKax IO CPABHEHHO C
HOCOBBIMH TaKie H y JeTeHwm eif mieiipanma (Volodinetal, 2011). s Toro
4TO0 Bl OIE HUTH CTaOWILHOCTS HHANBHYAIbHEK aKyCTHYECKHX PasIHIHi Me KLy
rojaMi B KOHTaKTHBX 3BYKaX OJHHX M TE€X & B3DOCIBX CAMOK, MBI IPOBEJH
KpOCCBaJIM/JAIIMONHbH JIHCKPHMIHA HTHBI aHaJIM33BYKOB, 3aIMCAaHHBX B HO He
2012 r ¢ moMOHO JIMCKPHMHHAHTHBX () HKIMI, paccYMraHHBIA II0 3ByKaM
samicaHHbM B Ho #e 2011 r. Benwuuna koppekTHOH KiaccH(MKAaIMM K 0CcoOH
CHIBIWIACh BABOE, 4YI0o YKa3hBaeT Ha OuYeHb HIBKWO CTabHILHOCTD
HHIUBHIYaTbHBX XapaKTePUCTHK HOCOBBHIX 3BYKOB CAMOK MEKIYy rojaMd Oru
pe3ylbTaThl  CBHAETENRCTBYOT O  TOM  9TO  aKyCTHYeCKHe  KJIO 94
oﬁecfﬁémomm B3aHMHOE pacnoﬁanam-le B KOMMY HUKAIIAM MATh- ICT€HbII Y

HCTIAHCKOI'O Gnaroponﬁoro OJICHH, BO3HMKAIO T Ka Kbl 'Ol 33 HOBO.

[b ppeprano Poceuiickmm Hayursm @ ormoM rpaxr Ne 14-14-00237.
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Evol ution of calsin European and Asian red deer: fran bass to soprano

The red deer Cervus elaphus is the species wth broad distribition over
Eurasia and North America, dispaying a strong variationinthe structure of stag
ruting calls. The species Cervus elaphus has origmnated fran Tarim Basinin
Midde Asia approximatdy 2 million years ago and then distribted in t wo
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opposite directions, to the Fast and to the West. The Eastern branch went over
Tian-Shan and Ata to China, Sberia and North Anerica The Western branch
went over Caucasus and Carpates to Western Europe. The Western stags produce
lowfrequency roars, rangi ngintheirm axim un fundam ertal frequency fram 52 Hz
to 223 He bet ween subspecies. The Eastern stags produce hi gh-frequency bugles,
withthem axim un fundam ertal frequency rang ng fran 1230t o0 2080 Hz bet ween
subspecies, what is 10 times hi gher thanin Western stags. A the sametime, the
presunable ancestral pattern of ruting calls, foundinm odern Bactrian subspecies
in Central Asia, cortains the t wo frequencies, the high and the low emitted
sim utaneously. The explai ning evol uti onary hypot hesi s suggests that the deer t hat
migratedtothe West lost their high frequency, whereas the deer that migratedto
the East, L ost their lowfrequency. We foundthat fundam ertal frequency of cortact
calls of hinds matches the fundamertal frequency of ruting calls of their stags
withinsubspecies. Thisis a challengetothe hypot hesis, claimingt hat the acoustics
of stagrutting calls are under strict sexual selection asinthis case, the acoustics of
the opposite sex are also affected In addition we found that in the Iberian
subspecies, hind calls were l ower than stag calls, what is against tothe canm on
rue for manmals, declaringthe lover-frequency calls for males, primarily due to
their larger sizes and effects of testosterone onm ae vocal folds. Consistertly, the
positiverel ation was found bet weenfundamert al frequency of t heir roars and body
size for most subspecies. Anong Western subspecies, the lowest fundam ertal
frequency is foundinthe smallest Corsican and Barbarian subspecies. In Western
European red deer, roaring patterns differ even bet ween subspecies belonging to
the same haplatype of m DNK - Surprisingly, that these substartial differences in
roar acoustics could evol ve during very short evol wionary time of 12 thousand
years, as all these subspecies radated fran the same refugiun after the last
EuropeanIce Ages. Thus, red deer vocalizations represert a natural experimert on
effeds of geographical radiation and sexual selection on evouion of
canmunicative behaviowr. However, the driving farces of this great acoustic
variation remain unclear to date For revealing the factars and mechanisms
responsi He for the praninent and rapid acoustic variation wthin Cervus elaphus,
mae data are necessary, primarily on the acoustic variation am ong sex and age
classes of Asian subspecies of red deer.
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