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lntroduction

Common vavens (Covvus covax) ave 0ppoYIUNiStic ScavENagLys and gathey ot lavage cohemeval 004 souvees (1), whevk ey tngage in L .
AONiSTIC INfLYactions of vavying iNENsity With conseLcifics (27). The infensity of an atfack can br divided info attacks With and Bq;fandﬁrs '
WIthout contact aggvession: during fights and forced vetreats, the aggvessoy atfacks the victim With itS beaks and claws, wWhile e

e victim Lithey fights back, o veAveats; during appvoach-vetveat infevactions (‘vetveats'’) and submissive displays, the victim is

Aisplactd Without phusical agavession. During all TUpLs of aggression, e victims way Uzy Aefensive calls (Fig. 1). Eauens ot o
\avae vocal vepevtoive (DY), and wWhile some call 1upLs ave \WeI-Studitd (L.9. £004-ASSociatzd calls: (S-87); fevvitovial calls: (4,00),
ALEINSIVL callS e NotT o INVESTigated in defail, et Ty hawe oun descvibed as Wighly vaviable in duration, and ave Uteved as
SiNgle calls ov SLoUENeLS 0f SLueval calls WWen vefveating fvom dominant conseecifics ot the fueding sites ().

The underivying eyotions of victims duving atfacks ave Lxpectitd 1o e low in valence and high in avousal, Wonievey, the evel of
AvoUSA WM Navy \With the infensity of the aggression, ana thwvefove should be defectable in e acoustic sStyuctuve of dcfensive calls & . < -
QZ\2). Impoviantiy, as communication usually occurs in @ NLTWOY [ 0F Stieval anivals in SigNalling and YACLNING YaNgL O Lach

othwey (YY), inwestigations should 1okt info account whether listeners ave able o infey fhe ewotional staiz of the calley.

A The Senders' Perspective

METNDAS: SSS ALFINSIVE CallS WYL YECOYAMA AUVing AgoNiSTic INTLYactions N fveL-yanging yanens fovaging at the Cumberiand Gawie Pavl- in Gvinay im Aimital, Uppey Austyia. Calls wWeve analysed
N Praat (1S, vuasuring call duvation (), hWarmonicity (AB), amelitude wveasuves: wean (Hr), minimum (H), velative fivie of minimum (%), miaximum (Hx), velative fime of waaximum (7)),
AplituAL vaviation ovey fime (Hz/s); wueasuves of the fundawwental fvegquency (T wean (Hz), minimum (Hz), velative fime of wminimum (%), maximum (Hz), velative five of maximum (%),
vange (Hz), stavt (Hz), end (Hz), and sum ot vaviation (Suw of all T changes); jitiey; fonality (velafive duration ot tonal eavts; 7k); wuan formants -2 (F); and formant diseevsion (Hz).
The awount of acoustic pavawiLizys Was veductd With a Principle Component Analysis (PLR) o four Princieal Components (PLs): PLI grouptd weasuves velated fo T, PLZ combined
AMPITVAL-VRIATZA WLASUYLS, PCY confained formant-velatzda wieasuves and PCHY gvouped the vaviables fonality and jittey. Call duvation did not group With othey pavaweieys and wWas analysed

SLOAY ALY

FLSUITS Vietims produced calls that vavied in weasuves velated o T (Fig. 2), amplitude (Fig. ), and call duration (Fig. 1) as a function of fe infensity of fe atfack: calls wWeve longer and
Showitd Wighey T - and awplitude-v2dEd YLASUES WEN The afack- WAS SENEYE, ANA ALeYRASEA AS TV AggvesSSIoN beeawie LSS StvevL. PLS and PLH did not show Signiticant vaviation.
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B The Receivers Perspective

MeThods: To st Whethey vaNenS YESPONALA 1D AvOouSAI-bASEA Call NAVIAIoNS, ALfZNSINE CallS WeYE WMANPUIAtEA i duration “TF0. S g e woton
(SO%. longey ov SO%e shovier) and T (Shifted vp ov down by 100 Hz). We condueted \b plavyback- stssions in a grovp of .
FOVaging Wild YNENS: B SLSSIONS 10 ST YASPONSLS 1D AUVATION WMANIPUIATIONS, aNd & SLSSIONS 1D ST YESPONSLS 10 T
WMANIPUIATIONS. IN Lackh SLSSION, WE played thvee calls: T oviginagl, UnWanipuliza ALfZnsive call, and fwo calls 2ithey
MaNpUlALA N duvation ov in T in vandomized ovdey. FLSPONSLS WYL VidoTapd A the numbey of bivdS pvesent and the

nUMbLy of bivds vLSPONAING bY TUrNing TOWAYAS TV SPLAKLY \WAS SCOvEA.
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Propovtion of vesponding bivds

FLsults: Highty pYopovtions Of YASPONSES WYL fOUNA WILN FD WAS INCYAASLA COMPAYEA 10 UNWANIDUIATZA callS and calls With
O WY FD, W latfey WO caftgovits SowWing NO AiffLvancts in the pvopovtions of vLSpoNnses. Fropoyfions of YASPONSLS did Not

Aty for call duvation (Fig. S). )
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Discussion

PLI Was found 1o ineveast with the inensity of the aggression, which indicaies that avousal could hawe influenced vaviations in ¥ The sawie was found fov PLZ, which combinea
OWPITUAL-VEIMEA WULASUVLS OF YvAVNS' AefanSive calls. Thest vesults ave in line With lifevatuve vEpOvting an avousal-bastd incveast in T and amplitude in mammals (veviewed in (1e7), and
birds (1), Likewist, With incveased avousal, call Auration WasS YLpoYiLd 10 incveast in Some Mamwals (1), Which was also e case fov A2fANSivE calls N vavens. HoweNLY, YaNENS ONlY pavrAd

aYNYoN 10 AN incveast in T . To bystanders, e highly vaviable call duvation dots not stewm 1o b @ velidole cut 10 Nichms' Aistvess.
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