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Pair bonding and behavioral ecology in the gobiid fish, Ptereleotris hanae

Shoko Suzuki, Mizuki KIMURA, Yoshiki OBANA, Saki KANAMORI, Fumihito IwAsE, Masao NAKANO and
Izumi AKAGAWA

Abstract

The association in the same nest of three coexisting species, the swimming goby Ptereleotris hanae, snapping shrimp
Alpheus bellulus and gobiid fish Amblyeleotris japonica, was investigated in the field by observation of escape responses into
the nest. Unlike A. japonica, P hanae did not function as a “guard” for the shrimp due to its escape behavior at no time
influencing the other two species. Pairs of P hanae were individually recognized during the observations, 33 of 63 pairs being
maintained after the end of the reproductive season, thereby demonstrating their social monogamy. Fifteen minute
observations during the reproductive season indicated 7.4 (mean) acts of male-to-female nuzzling, 1.4 (mean) acts vice versa.
A reduced level of the former and the same level of the latter were observed during the non-reproductive season. This
behavioral feature was considered functional in both courtship and pair bond confirmation. Nest takeover was relatively
common (n =10), indicating the likelihood of strong competition for nests. Because the latter are very important, providing
shelter and spawning beds, a territorial defense hypothesis may explain their monogamy.
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Fig. 1 Study site of Ptereleotris hanae in Kochi Prefecture,
Japan.
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Fig. 2 Relationship between horizontal transparency and
observed individual number of paired Ptereleotris hanae
in 2012.
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Fig. 3 Relationship of standard lengths between male and
female in Ptereleotris hanae pairs in 2012. Arrow shows
doubled dots. Paired males were significantly larger than
their mates (paired t-test, t =2.1788, p <0.05).

E O HEZ217+0.6lm (1.3~3.0m, n=6) THh - 7.
20124E020%, S NIC132ME A (66-X7) ZHREEL 7.
FATIX D B HEEE120.94/100m> T, BT 5 W L ok
134.1+25m (1~105m, n=55) TH-o7. HERZHHT
HNFANEOHRIZIE, 200HKREFAHL T BL M
HAHFERD VDS, 1T XRTIHE 1 2OBATEHE L.
PEXNICHEEDORREFT, X7 ThLEME I
SEARL L THAERX N ENLDAI E2 KX E N F N (L
T, BiRfEkE 5 5) MR L. BURERE BT 5 2
LRATHY, BEINDLbIkA Th o7z HURMERER
1320114F & 20124 I S 7.
NFNEOHH (KE 3 ~5cm) 13201049 H 6 H~
25H O IIC1320~30 RO BN THER S, 20124E12 9 H
ORI T HH 5 3~15MEEROBENSBIgR SN, Uil
BEILAOL L, HEORRTIIR CEDORE R &I2—7F
WCHRFIAAZE. UL, 2011467 H~9 H 9 HiZiZshfaix
Bl s N o 7z, HHER R G M OB O B O — I
AR EH L E L, FIICEFERTEAL S WAL
ol

I. XT7DEERENRTRRN

FUHEAREZFHT S 2Mk% 5 XT7HEHILzE 2 ART
FETHETH 72, RT7EEo TN FNEDRER
Mg SWAET 2 &, HEABEEARRE102.1 £5.3mm (834~
109.2mm, n=13) ME2397.7 +54mm (82.0~111.9mm, n=
13) T, RTWNTHRS LML) ARIIKRE o7
(paired t-test, t=2.1788, p <0.05). F72, KEZWwigkidk
EVEE NS VRIS VHEE RT ZHAR, AL ATV —
55 4 TORRTH -7 (r=061,n=13, p <0.05, Fig. 3).
20104F1C1E, 8 RTH 8 X7 CAMAMM (96 H~
25H) O20HMEF L S— bF—L D7 hHEFES N, 2011

4

EDHISRT ISR T TEMAEME (THOH~9H9H)
D62HMHFE L78— b F— L ORT7DHEFE S Lz, 20124812
1, 63 X7 HI33RT (52%) W@FN— N F—EEZLHI LR
<, WM (6 HI2H~11H 8 H) ®149H [F L~
TERMRFFLZ. L2aL, 97 (14%) TlkAiH F TIEH
URTVBEBINTZNZDE 2 DDLT, = F—DOKF
(5, ME3, MHEARH 1) AZhFEFTBHEIRLTHRW
LVWS— b F =, RTERET 58—V F—EHEIT>
72 (7TH=3x7, 8H=6~X7). L»b, TOIXT
P 3RT7TN—= b F—EHEBZICHE - N F—2ELEL
2. TO3IRTH2XRTIZ1IEHO/NN— M F—EHEZ1H
R3HEEMHET, BYDOIRTIIIHL » ARIZ2EH®
N— b F—EHEITo 7. HRTS— M —d T 0%RBIg
SNerodz, 21%7 (33%) (X&EHTRT O AR
X2»olz (6 A=6~X7, 7TH=8~xX7, 8 =3~
7, OH=4X7). 2O HL10XTIIIHDONFNEDNR
TICHEREE-SWON (6 H=3X7, TH=4X7,
S8H=3X7). BEREFESWSNTNFNED, T2
DNFNELORREZFESWLDLBIEEEIN: (n=2). F
SWB I DORT DFeSMWADRERDRE Y 2 Ik EHEARZ M XA
LRETAS, mTHICBIg S,

M. X70OITE

NRT7EFL L OWE 1 ~ 2m BEHIL TRV T WD,
TATE5~10m DL EBENR TR ST &b dH o7 K,
RTOFTHNH ) HIZAITEDE, WETHFOETS
Rl RO —E LI 3 ) D ITE 21T 72, &
DI, FO L HOMEFIIEHRLHEHELILT VWL I 0%
<, HHIRZ 9 0 DT 8 % 2T B EKIZEE % RT3 F D F
FOWE LR )INT THRNGERZIT ) G 0d o 72 Bl
WL SN220114EFD 7 HI9H~9 A9 HOMTIE, 5
R7PS5RTT, PO 20 DFTEIO
m%0% < (MED S, 6.6+3.0l01 /15min, WA 5K, 2.6
=09 /15min, n=5), 72X LO5XRTDF—=FTH5HD
THFTINIIFH RS TR D o 720 201240 6 H12H~8 H
SHOMTH 6 X7H 6 X7 THELS XV DS DZDTT
0% < (DS M, 7.4+290 /15min, WD 5 HE 1.4
+1.111] /15min ; Wilcoxon signed-rank test, n=6, p <0.05 ;
Fig. 4). #tatiich s MEHEEDTRD Sz, 20124 D%
I EHEE SN S 6 HI2H~8 H 3 H & Bl & ez &
N5 9 HI3H~10H12H oFAE T, BHEMHE D D 1TE) % 1
HEENENIE L TAh B E, BTN O LGRS H
S 72, MHIEMEHWICE R ER R o N o7z (i,
AN =74 +29 /15min, n=6, JEEHEL =0.6+0.500
/15min, n=>5, Mann-Whitney U-test, U=0, p <0.01 : i,
A =1.4+1.1[1 /15min, n=6, JEEHEL =0.3+0.3/a
/15min, n=5, U=4.5,p >0.05, Fig.5)

BRONTIE, NFENEIRFEICEHZIT> Twz 2011
EOBGI LIS 7 A13H~8 A 7 H OB o

WA SAALEERE TR [HE—H K & 3L



INFINE Ptereleotris hanae DT K ¥ K EATE)AfE

A)
£ 2011
n 10 -
o n=5
o
£
B
2 s
Ee)
@
£
E
=
Z
0
Male Female
(B
=
£ * 2012
mn
-
5 10 n==6
o
£
g
5 %
@
=]
£
=
Z
0 T
Male Female

Fig.4 Mean number of nuzzling actions in Ptereleotris hanae
pairs per 15 min observation period between 9 July and 9
September in 2011 (breeding season) (A) and between 7
August and 9 September in 2012 (breeding season) (B),
*p <0.05, Wilcoxon signed-rank test
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Wilcoxon signed-rank test, n=6, p >0.05, Fig. 6)
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Fig. 5 Mean number of nuzzling actions by male (A) and by
female (B) Ptereleotris hanae per 15 min observation
period in breeding and non-breeding seasons in 2012.
**p <0.01, Mann-Whitney U-test
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Fig. 6 Mean number of feeding actions by Ptereleotris hanae
pairs per 15 min observation period between 13 July and
7 August in 2011 (breeding season) (A) and between 13
September and 12 October in 2012 (non-breeding
season) (B). ns, non significantly different between
male and female by Wilcoxon signed-rank test

Fig. 7 Tandem swimming (above or below) in Ptereleotris
hanae.
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Fig. 8 Ratio of time spent above partner in each pair per 15 min
observation period between 27 August and 9 September
in 2011 (non-breeding season) (A) and between 13
September and 12 October in 2012 (non-breeding
season) (B). ns, non significantly different between male
and female by Wilcoxon signed-rank test
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HEXOARTEM L7270 TH 5. A DL 20124T
LD FNEREEECELET LI E) Thw
WIS o7z, NFALIE Ry FIRIZEBLTWAS 720,
FAERZILT A I EEBREN TR/ EZ 605, N
FNEWREET DI T v BRI L ¥ FNEORRE
RSB L CTW AR S 5. KT v RT Y Alpheus
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Table 1 Number of escaping into burrows in 10 hour (n=8)

Number of following within one min

Number of escaping into burrows

P hanae & P hanae &  Amblyeleotris japonica  Alpheus bellulus

P hanae % 38 -
P, hanae &' 29 9(31.0)
Amblyeleotris japonica 11 5(45.5)
Alpheus bellulus 4 0

0 0 0

- 0 0
4(36.4) - 4(36.4)

0 0 -

macellarius ® X 9 7 R % 4 5 W IT L E A~ OKLE A3 50N
(Palomar et al., 2005). FAEMNOILEIZEDIH Y, T v
R ZEDGARNEND D - 720 d Lt

BORMEARIEA I LARPT ST, X7 2R T
Polz. =N F—b% D) 5 BRI T B IR A4 X
HREDERNTNR= N F—2{HoN0nh, 1ZEAEDNF
NEPRTERHE L TWAHLDRTEERTERVwHo
DO R E S B,

INFNE DL FE20104F & 20124F 1 I3 BIEE S 7z A,
201 14E ISR S e hr o 72 20104E12 9 HICBIZ 24705
fAZ MR TELA, 201148129 H FA) ORISR 2T LAk
TELMo7z. 20124F1213 9 H D S HEBICBIZ S
KDz, NFEANEOLEIZ 9 A s oIz, B
NEERTHEEZOLNE. RO NIAELHLEHEC
oKk, FEDRERTIEZR CEDR % E12—FIkF
SRATE. CORIGIEZ ) NER OB O EE NS
%M ATE) & MR CH % (Paulson, 1978).

NFINBIZZEELENEORRIZIVT-RAT S
(BAR - @I - £EF, 2004) & &3NAbDS, FAEXIIZZ W
NERHANNED L) BMDFEF DI ENE IS 12D
Mbod, ¥7NEE=F Ty RIT I EDEROAEF
AL, BIRIICFH L Cwb EEZ 5N5. Bhul - JRE
B 20l U CHERZFH Ll 722 &, BUIBRNREK
ELTHRRLTWAEFR LY. T2, NINEREOR
i, RO A LRI X o THEIZEIRICER LR
HABLIRO 12 KT 5 (Fil, 1998b). HANOD
PRERERE L TS, BTIIEINR E L COHRET 5.

INFNEPFERICRITIAATS, F7NERT v Ry
v iﬁ‘%?\’\iﬂﬁbfﬁﬁ* Lol FyERTTEDOMY

g LNEORIZIEMMIIE Yy 7 FRRBIRD T
4x7v4%ﬁb&m#,%Amﬁﬁﬁﬁcamiof%
BRI CIZERZNSELD00H 5. H 21 Randall
etal. (2005) (X34 ¥ TDH % Ctenogobius saepepallens
&7 v R D Alpheus floridanus & O F (2 fil ffy % fifi
SfcaIazy—a VIIHRETEY, NELEREMS
NB7-DIREEZIRD G- E Lo 7oA, BRISHITA
(S &C’J:ofllf EREMSETWL RN H D,
A 2 AR ECE D T TOHE—BRRETH LWL Z R L
2. FrnBiRfEhrsozbReEbE T vy Ry
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AMHED &) S DR
1984) 25, NFANABIEF T NE L3R &V) A e = )
TWh 7%, C saepepallens LW U L 512, HRIZEITFIA
HZrickhyy Jﬂ‘ﬁ%%ﬂ%ﬁ‘“(\ﬂéT e dHAH. L
VJ‘L, INFNEPFIH L TR WHED ¥ T NEDINF N E

W2 LR 2 1T9 2 eh s, FTnEilidntne

WCHEARZFFHEINDL X))y NEhwEEbhs, F51E
X6 A FA»S 8 AFMIZT v R T DR KXTEINT S
(Yanagisawa, 1982). # 7/ ENFNEOEGHIIIE L
STHBY, TyRITIEDRRDOILSIIEIRY 23H 5 72
B, NFNEOHFERT T NEOBIHIZE 5T F AL
HAHWEEDEZEZOLNS.

i —Rk—38 L3 & SR VIR 2 2 E S G
WZHTIEEY, BRI TR, FEBE oM b Rk &
DORT % #EFFT 5 (Wickler and Seibt, 1983). ¥ > T
DM TEINER 2 ELA % L URCTHA—J—FE)8
WEIN TS (Barlow, 1984). NF N Ii320114E121%
157 157 CEAB D62H [, 20124:121366X 7 H133
A7 CTEFEW A S IFBIINT AT TO149H BT AR
ENTV272OH BN —R—FETHEEFZ L.

— i T20124E121F63 R T H 9 X T T/ — M= b o
7z = b F—EHIZ 8 AT 6 X7 LE %I HE
L7278, RO 720128 — b F — %282 2w RE IR
v ZFOFEMIZ NN — b F—DED L WVITHFENEZ LN
J: I, ORTHIRTIIELEERZRIZTHI S -2z

. BOEU BN B CIE S L2 BARDSSEC F I A S
hZ)Tﬁblifr WwWeEZLN, N— M F—ETITEORW
MRBE L REAIZE V) L) RSN E Y H 2T

TR, ZORIZE)FUHESROCEEEI BN T
JEN— I =Rz EEESND. T FINETIEIR
T DR A ZPHRIETHA ATV =5 T4 TTHY, k¥4
AMIAT Y F XTI ERRDIEE S LT WA D
-7z (Frdd, 2001). NFAEIZHEMTOR RO RNFH
PBE SN Lo/, HHMTHWDE L) HH A XA R
TYFTLEDDHRATIEIRT TOVEFEEIL LD,
FINE LIRS A AHI ATy FTH DB EXTHF
BRRIEEZIOND,

—h, BROFSWH R oN-Z s, HERITIE
DFENE TN FEF DD D EEZ ONS. T‘)T/“]‘

7

LACdH % (Yanagisawa,



BRI T - ANERAC - RACHB - SRS - Al - RIS - R

7 TS EEILE O BIAIC X o THIR O & et s R
724 (Palomar et al, 2005). /NYR}® Pomatoschistus minutus
DY, FoWMIZLEEDKRE LY FIH63% KEWE
WYL, FeoB ) HEZHEDOIMUNDIRETHROY 4 X &2
L7-&# 2515 (Lindstrom, 1992). NFNEHHERE
FoMBHMHPHLHFEROF Y 2k TR ZPE AL & h
5, FoNLHREEATHD ZEIREENS.

T T DO (FAY ) Ik A R THZEE N
TWwab. BlziE, ¥ 271 v K Cyprichromis microlepidotus @
HEIHEASF ) ¥ 7% 4T > T A MIZHK L (Ochi,
1996), 7 ¥ A Lutjanus stellatus \Z IR - I o 1 i 12
FAN YT ERIT, MR EHICHTTE25ML RIS
(Hamamoto et al., 1992). —#%I2F 2 1) ¥ 1IN - i
RS RN DD, 72, 7 4N Valenciennea bella
XEEDE 3~ 4 Hiul, MIHEISEDOE, Win CHEO KD K
ZOoOL AT R & o7 (B - W, 1995). 2D k)%
ZEMS, MTORICHN ATENIEINCER L TV 5]
BEVEATE V. NFAEDOF XY ¥ Z BT A A TR IREGHE
W&o #mPo L% < (Fig. 5), M SMECH LTI 9
2L otz (Fig.4). LaL, Y2y FRe7144
DEHITEINDOER T% L, FEMPITLHEIIALN
72, COMTHREEFEFCTRBOZ Y nE, Frurn
) )NEY P heteroptera, ¥7 7 /Y P zebra, 1 v< 7
I NETHZENREFRBLEINTBY, R LTO
AT, SHIIRTHTHEIIBEIN TV 720, KRELT
B TRT DR T L2MEN DL LEZ LTS (F
1, 1999).

R7DH B, EF & CEEIETHOEE S )R AH»S
HENTBY, HARICRITLOICHM2 D95, EhOMIE
I ASA S RO ERE AT 2 Wk D% T % 1 REMk:
WD, LH LY T TEENEIL o, RS
MRS D 22w L, ThHZik CEERITEHICHESTES
DT R LRI NIz, THNTF B, DML
D% S RREENT A2 LT, MEORRXOES O % ik
5L, MIZBACL VL OMMEZPTLZ ENTE, i
DIRFA APRKEVITE, MOBEREMIIELS 256720,
MIE XD REVHEZHRSL I ERNAFMICAR S (Reavis,
1997, Reavis and Barlow, 1998). NF B, ZGEHIZ1X
HED% { L ZHRCCTREY 228 L, MEATH 5 CHRAT R
B LA N L WES S EBICHEDEICH RIS
AD, BT THNIALZEDXLIELIEDH -7 (Table 1).
F 72, BIEM OB FBAIMED )T 3% 0o 72 (HE =300.7
+57.78 /15min, M =448.7+116.9[4] /15min, n=4).

R T 2N F IR Im L5 TH A
WIZHEE L o 728%, B & Fi72 20 W IIGR BRI R &
iz, SHETOA bz rrna)nEd kI 68
W RMIFERT RFIH LMER D 2Bty LA (5L,
1999). NFANEARTITHORMAR IR UHERE S S S & R0
AT o 727280, PERNCBIRZ < HRICE D < EAR %2 Zi L

8

TV EHITRZ, BRIZEAPHTHL I EATREREN
7o, BRZRMCAHL TW2DERT ONFANEZTT
HDHT LMD, BRIIAT CTHiflr L2 i ) wiggtkas
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EBWIDODNDL WL DL DS, biX) iz —k—3EL
% 5 ERN D12 T (Whiteman and Coté, 2004), #1213,
T THINFIREHLDIE) 27 THEFFT A Z L1}
Bi§ % —kK—FLIND (ML, 2001). NFAEIZHER
DR D720 —R—FETH LW EEIEH LSS, L
L, —R—FZORERHRMLR DI B2 o2 EMWEBif 720
PFEZ ) A Z &3 L v (Whiteman and Coté,
2004). EORWVEEE &7 2 Mt 2 EAERNICR DY
&, BBENEOTREIIRES R EEZONS. K
WIZE T FNEDIERGEI S R T TV R —R—FET
HHZEDVPHLN 5720, —R—FELLRDERNED
I BGMTFCThbIE Y P L BURE RO &5 51 -
TWb00, HANEHEEZLEL TVRLONE5HOM
e L7zw,

AHE

RIS T B WA THRB) & ME R TER 2 TR
WA OBy 2 S A - BIFIRERA: - HbsEEd
it - ANHIESEL, S S5 ICAOREEXFE-oTTFE o7
W R AU AT K 2 E R U JE R O T TR - B
EEA - BRER - EENER - R - AR
SARESCHILZR L BT ET.
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