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REAME L, BTV & AW B AN A SN2 TNHIZT T I ¥ IRFRLEMI
IS LAT8 2 L 5T b EEZ 5N, RiRAMEWV & XKD S DI Z B C2dIZ T 23D
el ATHMNES L, SR & I RS RO 72D I AL S O 438 % JU 5 )12

@Of:o

F—T—F O ATEL A, WL SR R

BYRSECTEREINTVE T I IV IRT VL
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Wb ENL WV, BRI 220 EA0EE S
PICHT 2 LE B H Y, FRICHFEZEZ L Twb
flfkdH % < A5 (Anderson 2009) . By D17HE)
RIRICBITLEAEIEX. e NORMEFEZIILD
(Tomoe 2010), # % A1) RAY (Hll 2015), FH
(Bisazza et al. 2000). # X (Stancher et al. 2006) 7
ERkA GEIMTAONLBRTH S, HBFHIZBWT
s BIZE A F TS A0 BIE. BHER
BOLGMIZVWE L XA REZZITAT LR TV
(Hoffman et al. 2006) . BFHORMZHIE, ¥4 L
DUWBEBFHTI L ALNLBLTH S (Randler 2007).

% OB UR D HH T, FFICT7TII VT
BZOEAEEZBIZELRTVE V) VD L, 7
FIVIOLELAEICELTIZ. RKED7 1557
7 4 TEHYETRER SN TV SR 5 E L
Kb, TUTE D E, BERAMIZHT 2 EA A
% U (Anderson et al. 2009, 2010, Williams and
Anderson 2012). &iAME & BN % 3 A ]
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NHbHIEHNRbHIro>Twb (Anderson and
Williams 2010, Bouchard and Anderson 2011), 7
73 Y IOTEIOLEAMEZ. RO EEFRE~N DK
FHLHI/M I N T b (Anderson and Ialeggio
2014), L22L, e bR LAEMED L H M
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FEIZBWTHEMED 7 7 I ¥ TOREBLES
WTHILET, HEWOLEAN, BEWOMM, &
OIREE (T 22 TP ZRwd) & L I oRE
(ML NS L) ORREMTHRT A4K
THEHOLNICT A EZHE L,
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AT LB D AIE—L Z2H BTV T U R
(BHESMN) THFINTwE 7T I IR
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IR TB Y, ERERBIEY ) 7HRETDH 5.
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I, ERAERBIIEI—ayXTHbH, 2753
YIADOERERBUIT 7 A TH D, bAIEF—LZ
IBLT =NV T Y FTHEINTWSE 7T I v IF
STHEARD 9 B, AR -CREMARE T X 2 16ME4k % 4
e L7z 16fERONRIZ, X=f w753 0T
AR, 47533 T8MKR. 3753 T 410
KThHolo FRETHT I IV IO MIFLITF
B OWF &2 2HED 201 CTH - 72,

75 3V IOITEIEIZIZ20164E 7 A H12H 1D
720 AREER OIREREBAN DB & M 5 12012
10K S5 1 E TOM, AF vy 7Y
Z P2 IO W T (Altmann 1974). 3054812 % 516
TEARDOKEREOITE % H L CHIZET 2 & ILICE ER
WETRo7z, IKREBROITEIEIEIX. BEHOLL
PEICEH L7zo BIZoWTIE, BEITD 272ATIR
B9 5L ZIZHEOMNIIMRO AT > TV 5 ) % il
L. Bz chuvikihmae L Eidklz. W
WZoWTiE, FHIVSH LTWAHERIZ . > TWb )
OWZFEL, WM T o TV DA IXHM & sk
L. W20 7272 A THES> TV BHEED L E)
e DU T A BRI & Fedk L7z, $F
HRBE) 7 KRS A > TR WERIZOWT
. BERMFCBSTHEY L L TnizZ Enb,
BB LCEAmZa L, RICBE L TIXmMEEaiskL
2o EO7 7 I v IMERD, BARRE LSRR E S
o THNLITENIE > T oz, IR LE
B, AR TR IR AR R B R SR DR 2 AT

72O,
BEKICB T 2 EOLEAEE RO LA LT
. FNENIHMRE R VTN L7z, 4161k

Z 1 DOEREN & L TARLGEOEATEZRET
L7012, RS ECELAEOEES =R - /R
+L) (R: HO¥NE, L: A0ME) 2D, £164H
ARIZOWWT—REAR  #E5E & 177 - 72 (Anderson et al.
2009)c ZOSIF- 1551 FTOHPHOMEZIY |
LEOBENEHWIZEAOME, HOFENEWIZEIE
OWEE R EAYEOYEAIZ0 L5 LI8ETH S,
HxiFcsh, 2o, FRZELTCWREE. B
DAE Lo TWLHOB L DMEIIZOWTIEA A
ek b L < (3 Fisher IEEMESRME % F v THENT
L720 HORBORRFEMMAEII OV TIEZ, kD
L9 N 2T 572 HOREIE, HEehbhink
LOMNCHITTWAIREZ 1. P CwinikEZ
0& L7 (1HOHRTIX, THTIORED ST % 1 K F

B - T

THEMARITH LT 7 EdsR) . KEEME. A7

DR — L R—=T 9 LB H ORI, & 5.
SRR & 2B L 72 (KRBT http//www.datajma.
go.jp/obd/stats/etrn/index.php. 2016 412 H20 H

Bl . €N ENOEORBICHIGT 2 5% 501
Aﬁﬁﬂﬁ(lﬂ%tb?[ﬁﬁixﬁ H@)%
TERPN IS Ll v 720 16 iR 2 b1,
23 % 2 0DREOM TREFEMITE DD H D
xR DOD D tHREEX TN 21T R -7 (n
=16)o WOIRBO ARG FMHKAETEIZO>VWTE, B
DIRGE & FARIEATN P L2 LT K
M E— TR E S BT ZHCTEiT L7z (=
16)o 72721, WORREIL, WHH L KIZEDLP > T
WAHIREZ 0, W HOREL 1. B OKEE
2L Lto I OIRFER TREFMITHBELEDVHAD
N7-%4. Holm#E % WL EILE %1774 - 726
ﬁﬁ%ﬁu&ﬁﬁ%ﬁ/7bal7R%mmt
(version 3.1.2. R: A Language and Environment for
Statistical Computing. https:.//www.r-project.org.
20174F 1 H16H %)

RS

BIRZ EDFER
BHOEAMICE L Tid, 3MEKRILEICHNT 2 5
PAEREISE L SR 2 D S o 72
(Table 1), MOALEICE L TiX. 6 KL
T OHERAEEICE . VERDPG M T o8 EE
Mo 7z (Table 2). B EHWOMBICHEDH -
kI NR=f 7733 vT, 4773 vTL T
773 IATENENLEKRTSBY, BzlTs
Hime FHEHT2HAMLEE %% (L-LER-R)
{233 - 72 (Table 3)o

BAERESADER

216fk % 1 DOBEARER & LTAHRLGAE, BO
AAECE LT, SFHHETRAICIT 2 HED S
Moz (Table 1)o EATEDTREEICET % —HEA ¢
BEDRER SneckPMHIZ 0 EHFICIZE LR - TEDS
F (¢(15) =0.780. P=0448), HEAHLEME LTHD
KA Do 7o WOEAMICE L TiE, EARE
M O T T O ME D - 72 (Table
2)o KEAHEOIREICET 5 — AR ¢ Mg ok R.
SiegPEIZ 0 & D HEITNES L (#(15) = —272, P=
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Table 1. Neck position (left or right) and the number of observations. ID is identification of individuals. Sy is a side preference
index. Lateral neck-resting preferences were analyzed by a binomial test (*: P < 0.05, **: P < 0.01).

Species ID Left Right Sheck
American flamingo Al 13 27% 0.35
(Phoenicopterus ruber) A2 27 40 0.19
A3 17 12 —-0.17
A4 35%* 15 —0.40
Greater flamingo Gl 34 36 0.03
(Phoenicopterus roseus) G2 22 22 0.00
G3 27 SIH* 0.31
G4 38 39 0.01
GS 30 68%* 0.39
G6 60** 22 —0.46
G7 26 42 0.24
G8 22 39%* 0.28
Lesser flamingo L1 40 47 0.08
(Phoeniconaias minor) L2 48 43 —0.05
L3 34 62%* 0.29
L4 63* 37 —0.26
Mean 335 37.6 0.05

Table 2. Leg stance (left or right) during unipedal resting and the number of observations. Sic, is a side preference index. Lateral
leg-resting preferences were analyzed by a binomial test (*: P < 0.05, **: P < 0.01).

Species 1D Left Right Sice
American flamingo Al 55 82% 0.20
(Phoenicopterus ruber) A2 83* 53 -0.22
A3 102* 69 -0.19
A4 83 63 —0.14
Greater flamingo Gl 73% 47 -0.22
(Phoenicopterus roseus) G2 61 76 0.11
G3 76 54 -0.17
G4 80* 53 —0.20
G5 68 79 0.07
G6 49%* 25 -0.32
G7 70 54 —0.13
G8 43 42 —-0.01
Lesser flamingo L1 49 55 0.06
(Phoeniconaias minor) L2 75%* 45 -0.25
L3 58 51 —0.06
L4 73 56 —0.13
Mean 68.6 56.5 -0.10

0.008) ., HEALE & L CTIZAEMAH oM D3dh - 72,
HatFahne s & oM. EALERO
ST 2 AT CAM TS (L-1) HiE
b Ed o7z (Table 3),
HORBORKLEMANEIIOWT, BEHITT
W B AR & N TV e WIREE O [T B AUR (1(15)
=4709, P<0001) TRIHBELEDNARLNTZD, F
¥WEGE (¢(15) =1.749, P=0.101) I LT3 ER
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Dol (Fig 1) HEMIFTwi & E0F
BRI T Twiane X L KT 5 LK o 72,
W OIRE DR R FMAEAEIT DOV TIE, H5 55
RicB VT, BN S, FENL S LA OIRRED R
T, FHRin (F2'15 =1125, P< 0.001) & 3G A
(Fo15= 9869, P <0001) ICBILCHELRAELAD
N7z (Fig. 2). ZEIEWEOMKE, [iRAME L.
JEGEAE WV & XKD LTz,
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Table 3. Neck position- leg stance relationship (L: left, R: right) and the number of observations. The relationship between neck
and leg was analyzed by a chi-squared test (*: P < 0.05, **: P < 0.01, ns: not significant).

Species ID L-L L-R R-L  R-R P
American flamingo Al 4 8 8 6 ns
(Phoenicopterus ruber) A2 19 5 19 16 ns
A3 13 3 5 7 *
A4 19 14 9 4 ns
Greater flamingo Gl 15 5 9 15 *E
(Phoenicopterus roseus) G2 7 3 6 8 ns
G3 12 9 27 15 ns
G4 25 9 19 10 ns
G5 11 17 26 32 ns
G6 9 6 5 1 ns
G7 15 6 17 11 ns
G8 12 8 17 17 ns
Lesser flamingo L1 11 20 16 21 ns
(Phoeniconaias minor) L2 29 13 13 13 ns
L3 16 17 26 21 ns
L4 41 14 8 23 ok
Mean 16.1 9.8 14.4 13.8
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Neck posture

Fig. 1. Weather condition in each neck posture (straight or
curved). (a) Average temperature and (b) average wind speed.

SE is given by error bar. **: P < 0.01, ns: not significant.

Leg stance

Fig. 2. Weather condition in each leg stance (bipedal, bipedal

or sitting). (a) Average temperature and (b) average wind
speed. SE is given by error bar. Differences in letters denote

statistically significant differences at P < 0.05 based on Holm

tests following one-way repeated-measures ANOVA.
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BE

77 IvIOEEROLELAVECE LT, EABIC
BEME DA E W22 el6fffkTabE, B
WAZEAHEDA S NS, WXL Ty DA S -
720 KEIDT7 4 57NV T7 4 TEWRICBITHR=A4
0773y TNTERZ S RIC L7 FRICB T,
AR E 2 A IS T AR Sz, 1D
DREREE L CTARZLGEEEAEICEREE R
otz LMD A3 5 (Anderson and Ialeggio
2014), WIZoWTid, R=Af 17 F 3 v I17MEE
RGBT TR RS L IS A A L 1T
BREEAER E LTAHZEEOVTRIZB VT,
FrSE S O AV 2 A B2 R o 7225
SEEC AR A M T OB D T - 72
(Anderson & Ialeggio 2014), M TiZV ) Ny
XA & H X (Recurvirostra avosetta) . />3 €07
E (Anas clypeata). %1 ¥ x 7 ¥ F (Numenius
arquata). XY 3 N (Haematopus ostralegus) H*
AT D B EHE SN TWwW5S (Randler
2007)o 77 3 I TIE, M OEALERN R E
L7 ATIC & o T R OZEPE D REER T3
BAGEESEEINT WS, FELVWHEIZG D5 T
WRWA, HERAIZHNTFAEAEEIT X ). AR
VHTHEEKIEIERL LD DA ML AN
R THEZ LARKEEINTWS (Anderson and
Taleggio 2014) o

REFFETIE, (Z& A EOMEKTE L HWOR TN
PEICHIBIE A SN o 7275, 16RO fET
ADHEBERLEMFTEML L OBEN KD EhH o
7o HEMTHHMERMLE T HZHPEEE 25
7oA RO EBE L TW A a0 Ltk vy,
DF ) HELANCHNT S & FEOALEMIH S 720,
LTI DIE ) BREERER T WITRERED D %o

7 7 3 Y TDATE O R/RGMMAF DV TI,
AR & ZICH NS %23 2285 S5 T w
% (Anderson and Williams 2010, Bouchard and
Anderson 2011) . AWFZETIX. T F TOWZE L [H
FRICIRAME N E NS 2§ 2l A2 - 720 B
F D% OFIZB T, WIZEFFHZE L Lok
HER-LTBY .7 ahE R (Larus argentatus)
TIZD 5 DRBIAR D 5 DB D 3T —52%I2
b 7% A (Baudinette et al. 1976) o JAUZRI L Tid, Jal
DRV E ZTIIR R R I o 7201, LS X
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AWML 2T WD L EBHEH SN T
% (Bouchard and Anderson 2011). J&.® 5282 ¥
LTy ARWFFETH FBEOR RIS Nz HBAIZD
WTRARREM OB EZ T T b oz, A
BB 2 W OIRE OB L, W7 2%658, F
W75 Y1257, FEAL A4 TH Y, 75 3 » T
RBZAERT 5T L OREATHEZ1T5 ) HHIZ
VIERL O R BB IS R W B RO D Ltk
Vo
HOREORLEMMEAANEIIOVWTIZ, ThET
ORI IE Do 7225, IR IT &8 2 iy
BTG otce BaI olafke —MEs ¥
52T, ROEREZ/NS LT MEAZHST
RRDD B KMEOK RIS, 79I vy TOKRE
BRI REMEL T B I D00 o7z &
WM B &y WA STz BRI 727 A
[ IRVAR SN N SN D R A SN £ N DY 7y ol L)
72O S OREZ MDD H 5 Z &S
M7k 572,

B

K2 ERT HICH72 0L TWiz7Enw,
AT DAE—L ZTHI BT =N T v FOELRF
5 L fE OB SRR SRRFEHEERO
WEEAE LI OL D EH LT, BRED
FAPSERERMIN L CHREEEZ W25 F
L7z
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Laterality of resting posture in flamingos
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Abstract

Flamingos with long necks usually lay their heads
along their backs and stand on one leg when they rest. We
observed the resting posture (neck position and leg
stance) of sixteen flamingos. The flamingos showed no
directional preference for neck position when they curved
their necks. They showed a preference for leg stance such
that they stood on their left leg. Simultaneous lateral
behavior of leftward neck position and leftward leg
stance was most frequently observed. Neck posture
(straight or curved) and leg stance (bipedal, unipedal or
sitting) were shown to be related to weather conditions.
The flamingos tended to curve their necks when
temperature was decreased. They had a tendency to stand
on one leg to avoid heat loss from their legs when
temperature was decreased, and a tendency to stand on

two legs to keep the body stable when wind was strong.

Key words: behavior, leg, neck, temperature, wind.
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