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A X B O BB, FFlZ A A v A4 H I (Canis lupus) 2y, TR EFIA LZFAER 2 2=, —ar%fTo T3
AIHEPEIC DWW, BETEE & AR Z R T 2 T8 ORIk & . A4 D I OBRITEIO 0TI L - THRE L7,

DA XBEYOEDOE NRE — R LI A, BHICHEE L2, g, BoEoagas 7 A b
Mo, WY T NVDORENRRDZRDIDDEL AT BLOHP O HOALE & B O F oL O E O 5 3R AL
A7 (WRBREFA) | EOF OB ONLEIZHBRZ S, BELONMNEIZRHAPRBY 4 7 (B5WHBREMRE) | BONMED
BEALOME S RHBRCY A7 (FMRBSANE) 1T TE, BaEXA T Ltk FIZEATORMOE®E O
BRZ ST LR R, 2@ L THAEREZELEOZ S BAY A TOEEFFOOIZX LT, B,/ X7 AEOHED
L BBEA T OHEFOZ L, AZA T ORETH DI AON D A, LIS AT 5 FED 52 BIFFIH O AT 5
IOV ARBICHLZ NI 6, HREHAMOEAENRER I a=r—va VEBB LTV I ERRB I,

AXBEHOEOBEITIMEICL > TERLZLORDY L EBERAT I2NAA T IIDEHBEOKREIZLD
BAeESH LI A, A% 1 AMIFEBABRESAVWVEOHAEEZ LTI, EEEBICIMELEEOEY OBEN
<70 BEWERREZEINL CTHNEEEZ T 251272586 » AT, RERO X 9 AN OBEERICE/T D
ZEBRDbhoTm, ZOXS BT, AMHOKEEATEDLN TS L) R NERE~OEE CITMHATE2vn, oL AR
SHEOFBIZHIGLTNWDZ b, HOOHEHAENRRAMBH 2 I a=r—va v EERLTWD I ERRBINT,

Flo, WINOBNEITZE L3O A XBEY, A4 TOBEFONA AT A IIEBEATDT =Ry 7
(Vulpes zerda) & C# A /™D ¥ 7 1 X (Speothos venaticus) T, RFEME K ~IFLL LB Z AT TRO® 2178 (BERATE))
I L7 2 A, BMMFANO A A0 %, BRITHOZEERN &R DL <, BHMEHEFMARE T, RO THWER
WO 7 =%y 7 FBREBAWHO Y 7 A X ONE T FFEMAE K~ O BEHRMEERER N 2olz, ZROHORENDL,
AXBEMICBIT 2EOEE N - FHBRICL a2 Iasdr—va VIZBEBR LTS Z ERRB I,

WA, EARRFA O A A I 3G, R 7T 2 MEERICHER T 2 BETENCR LT, 2 T o7 @i
DTN EACT 200N T 5720, RLBEOESWERITEI CH Y | LHEBTHMEEREZENR T2 ISLHEmIT] &,
BT D 72 WD HERERFR N R, BV HTHHERBROF T2 2 LS TERT D TRA T 07 LT, %
GEEOKIGEEZDORRESIT LIz ZA EHLbEWHE CHEEEORIEEZSIEHL TWD Z ERHL IR S
oo TOZENL, MBI OBEAE ZMHFICAT 2EETHAREM I a = —va VIZEBIFHI TS
ZEBTRBE N,

MR THRA T 4 7%, AGEERTZT T BHEROBKICZEENRDZEbbholc, RA VT 4 712k 5T
KRR O K12 (FeK4) fEE (B =FMEEK) N7zt Ty, H = MEITERMEER L R U x4 5
BLEZD, RAT o7 LD Lz, W, BTN b boTz, TNHLOEENDL, KA T 40 V7134
FIATENC S E R a Il o= —a VIZHASN TS Z ERRB I T,

INBDOMNHLEMITERA T A THPHAOENTIRAE, TNICHT OIS EFHE LI O LIE A SLHE
M X, WEB, &5 WIEREA 2GS EBIEHTZ R L < AERMOBELBEREZHRT 2R TEICHORS Z
ERbhol, FTERA T 0 70, BEHBEREER T HRUZT T HECORRTEHWEND Z L5 2
W7 olo, ERMBEMITERA T 4 71X TH S W EN DT, BERMER &t SAm R o A, AN Bt
REIL Lo TR e oTo, SELEMITIXMERE & HICFEMEICHITOND Z &S <, EICFRMERMESBEGZ
BT HOICFIH &SNz, FRIZA AT, BAEE> O LAMEEOBERIZHETELLREDOKISEZFIEH L, #OMAS
DY TIXEMEEOBBEHR G ZFI EH Lz, A AT, SAEE»SETE SN EBMEEZ, RODET T TR
FTHZERE D ole, RA VT 4 IRFHEINDZRUOHER TR | FRITARLD BBERORBTITI Z 0%
<, RBOMICEBRRSEOCDO KIS EZFIEH Lz, —F A AT, REMCIEEICEBERE CTHED, BER CIXE
WHECORBTHHENS Z &, A AR LT FER2 W R EO®ERPA LN R o7z, I HITEWVEERIERA VT «
VI EFEOORWTHWS Z R EMPERD LR, WERRWCTOFHANRELL bk, KEEMK
WCEDE BRGNS T,

UEDHRENS, "M AL F I TEHARPAIa=r—Ya VICHOLRTWD Z & 4 XBEWITEIT 5 HEMR
IR OBEOEN, TOFICBITAMRBE I a=r—va VaEaB L TWA Z ERRB I, Lo THRBRRHR
OHEBE DL, HNWAET 204 XBHHLEAREH DTV DAEERH D,
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To examine possible communication with gaze in canid species, we compared the facial color
pattern and gazing behavior among canid species, and analyzed the relationship between gazing
behavior and social interaction in gray wolves (Canis lupus).

The facial color patterns of 25 studied canid species could be categorized into the following 3
types based on contrast indices relating to the gaze signal: A-type (both pupil position in the eye
outline and eye position in the face are clear), B-type (only the eye position is clear), and C-type
(both the pupil and eye position are unclear). A-type faces tended to be observed in species living
in family groups all year-round, whereas B-type faces tended to be seen in solo/pair-living species.

The duration of gazing behavior, during which the facial gaze-signal is displayed to the other
individual, was longest in gray wolves with typical A-type faces, followed by fennec foxes (Vulpes
zerda) with typical B-type faces, and shortest in bush dogs (Speothos venaticus) with typical
C-type faces. In gray wolves, facial color pattern changed from C-type to A-type via B-type within
about 6 months after birth before the cubs start social life with family members leaving the den.

Their typical gazing behaviors, named standing-gaze and pointing-gaze, caused various
responses in other conspecifics to whom the gaze was directed (Target) or who observed the gazer
(Onlooker) suggesting that these were functional as signals. Both the standing gaze and pointing
were often used in intra-sex aggression, but the pointing gaze was also often used in social plays
by a group of 2-6 individuals. Thus, the pointing gaze could be used in cooperative interactions,
like group-hunting and group-attacking to conspecifics.

These results suggested that the facial color pattern of canid species is related to their gaze
communication and that canids with A-type faces, especially gray wolves, use the gaze signal in
conspecific communication.
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