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1A1615  Functional heterogeneity effects emigration performance in an ants
oIRE A (HBILXK - ¥8) + Adam Cronin (HRILK - ¥) - Issac Planas-Sitja (ZRIiLK - IE)

It is increasingly clear that collective task performance can benefit from heterogeneity in behavioural propensity among
members of the group. Various studies have shown that tasks including foraging and collective movement can be
enhanced in groups of behaviourally dissimilar animals relative to groups of uniform individuals. Behavioural
differences among individuals often represent positions on a behavioural continuum, for example, a scale of boldness,
and the composition of individuals of different types in the group determines the group-level phenotype. Groups must
perform multiple tasks, however, and the ability to alter individual behaviour and/or group composition could help
optimise the benefits of heterogeneity. This raises the question of how, and to what degree, groups can optimise
performance on different tasks, given that changing group composition is slow and subject to conflict, while individual
flexibility is typically traded-off against the degree of specialisation. In this study, we investigate how group composition
influences collective performance in the ant Camponotus yamaokai, a species with two morphological castes with
different behavioural propensities. We monitor same-size groups of different proportions of each caste as they undergo
a nest-site selection and emigration process. We find that emigration performance was optimised in groups with natural
caste ratios. Deviation away from this ratio in either direction resulted in a reduction in performance, though this effect
was asymmetric. We explore the basis for these patterns using a modelling approach which incorporates differences in
behavioural propensity among the two castes.
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1A1645 Group size influences individual immune efficacy in a socially polymorphic bee
Thi Thu Ha Nguyen (#BiLK - ¥) - Ei% #& (FILK - #) - oAdam Cronin (LK - )

Social context can have two opposing effects on personal immunity. On one hand, social organisms are subject to a
higher risk of infection than solitary species, because high density and, in many cases, high relatedness, create favourable
conditions for the spread of pathogens. Alternatively, collective immune behaviours (‘social immunity’), such as
allogrooming, can help reduce the influence of pathogens for the group, in a manner analogous to the immune systems
of multicellular organisms. It has been proposed that energetic costs mean that these two forms of immunity are subject
to a trade-off, though evidence for this is equivocal, and complicated by life-history differences between social and
solitary species. It thus remains unclear whether social immune behaviours are a by-product of social behaviour or an
important driver of its evolution. In this study, we investigate intra-specific variation in immunity in the facultatively
social small carpenter bee Ceratina okinawana. We use bacterial challenges of bee haemolymph to compare individual
immune capacity in individuals from social and solitary colonies. We find that group size, rather than social context,
determines level of immune efficacy, indicating a lack of social-immune effects in this species and lending support to
the by-product hypothesis.



1A1700 Do invasive honeybees help or hinder? A novel approach to quantifying pollinator services
of honeybees in Ogasawara
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Animal pollinators are essential to the wellbeing of many ecosystems, and understanding pollinator behaviour is crucial
to monitoring ecosystem health. Quantifying pollinator services is difficult, because of problems in tracking plant-
pollinator interactions. The Ogasawara Islands, known to its endemic ecosystem, have experienced huge native
pollinator loss mainly due to the predation by invasive green anoles. In Chichi-jima, where the loss has been most
significant, eight endemic bee species disappeared, leaving only endemic carpenter bee and introduced honeybee. How
this drastic shift in pollinator composition will affect pollination of endemic plants remains unknown. Since honeybees
are generalist, it remains unclear whether introduced honeybees are helping conserve native plants through pollination
services, or harming native plants through promoting expansion of invasive plant species. Therefore, understanding the
pollination behaviour of honeybees in Ogasawara islands is essential for the conservation of endemic flora. In this study,
I report on the development of a novel method to assess pollination services in these islands using pollen identification.
While direct observations of flower visits by insects and through interval photography have been used before, the
proposed method has the advantage of allowing us to detect plant-pollinator interactions which are difficult to observe,
for example because they are rare, or occur in inaccessible places. To detect flower visits, we instead collect pollen
directly from the body of bees and compare this to a pollen reference collection we are currently assembling. In this
talk, I describe details of the method and present our initial findings.
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1B1700  Adaptive shift of invasive species, Anolis carolinensis in the Ogasawara Islands in Japan
oM ES (HPILK - E) - Marta Quitian (/\L 7 L XFEEKZ) - Adam Cronin (ZRiLK - )

Biological invasion generates new selection pressures on not only the invaded ecosystems but also the invasive
organism, which we can expect to result in adaptive character shifts and evolutionary change. The Green Anole (Anolis
carolinensis) is originally from the US and is invasive in the Ogasawara Islands of Japan, a UNESCO World Heritage
region of oceanic islands, 1,000 km south of Tokyo. Invasive populations are now established on three islands with
different habitat characteristics and different invasion ages (60, 40 and nine years). This provides an ideal ‘natural
laboratory’ in which to explore the adaptive responses of anoles to changes in environmental context. In this study, I
investigate adaptive shifts in A. carolinensis by analysing morphological changes in anoles in the three different islands.
Finally, I review the findings of the comparative analysis and discuss the adaptive significance of morphological shift
in A. carolinensis in different environments.

1B1715  How boldness and food intake could shape escape response in fish

olsaac Planas-Sitja (#IZK - 3F)

Escape responses (reaction to a threatening stimulus) are widespread in the animal kingdom and are important in
explaining survival rates. In recent years, it has become apparent that individuals differ consistently from one another
in their behaviour, often called ‘animal personality variation’, which has important ecological and evolutionary
implications. In this context, boldness refers to the extent to which animals take risks when engaging in behaviours such
as foraging or exploration. While it is widely accepted that the trade-off between exposure to predation risk and the
benefit gained from it (e.g., greater access to food) generates personality variation in boldness, how and why bolder
individuals are more likely to be preyed upon remain to be investigated. I conducted experiments to study the escape
reaction of fish three-spined stickleback (Gasterosteus aculeatus) when exposed to a heron decoy. Results show that
fish are consistent in their daily amount of food intake, exploration time and tendency to leave the shelter over a week,
as well as in their tendency to perform either a flight or freeze response (only few individuals use both strategies). In
this talk I will explain how the relationship between boldness and food intake could shape anti-predator escape responses
of individual fish.
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2B1315  The return of the narrow-ridged finless porpoise (Neophocaena asiaorientalis sunameri) to

the northern Aki Nada area of the Seto Inland Sea
oManuel Eduardo de la Paz (Hiroshima University, Integrated Sciences for Life)

The narrow-ridged finless porpoise (Neophocaena asiaorientalis sunameri) of Japan is distributed into at least five
geographically-separate subpopulations. The Seto Inland Sea is believed to be the largest habitat for this species.
However, the latest scientific survey reported the disappearance of this species in the Aki Nada area, where it used to be
abundant 20 years prior. In the 1990s, sand extraction decimated the habitat of the porpoises’ main prey species,
especially the Japanese sand lance, which may have also caused the disappearance of the sunameri. Twenty-two years
after this last scientific survey, recent research efforts using new technology have reported the return of the sunameri to
the northern Aki Nada area. Here we present preliminary data from boat surveys complimented by the use of unmanned
aerial vehicles (UAVs) and environmental DNA to shed new light on how the sunameri are using this habitat. During
fifteen boat surveys from April to October 2022, sunameri were sighted eight times, with an average group size of 3.5
individuals. On four occasions, we were able to observe the presence of at least one calf. Drone footage was able to
reveal male mating attempts in May, and a group composed of three mother-calf pairs in July. These initial findings
suggest that northern Aki Nada may play an important role in calf nursing and mating for sunameri in the Seto Inland
Sea.

2B1330 fmEEEtZEALV=R L—J I DITEIRIT
oRMERME (RERKE - R). T AILHRB (REEKX - B) . HAE RHEKX - R). SiewTe
Wong (BSBCC)

Bt EVEDSRN~ L— 7 & BT COTBIBIE S IFRICEE L, ~ b— 7 I ETTRESORRIR, 72
WAREZTHLEXLNTVAS, WHETIERV, ZhbOHRIE, #EAERShTh D~ L—/~vORAE
WEFET HPNCHE AR L 2 D72, WODICTDMERSH D, £ 2T, A TIMEE R 2~ L—
TR L, IEET — 2 ZRATT S 2 & THEIME, BEU L — 7~ OITBIOREZ T~ 72, LR
A B NI B R F A~ L— 7~ Rt v & — (BSBCC) 12T, BB T THE SN TV AR
{3 B B A TR EE R 2 206 L, K 3B OIMEER s L OIS T — 2 Itk & L, 7o, IdE
FHEPWB SN T D RIEF DD EET — 2 bINE LT, 77— X 27 LI2/ER, mED LR, 5L0e v F
PO LARZVATEZHANTE D Z 3D hrolc, SHIC, BT, HRY . RETBIZEZOWML &%
IR L LT 2 28R T& e, ARRTEIN L OITBNEITMZ, FEAET TO—HOITBEIG, £z
B L TOTEIC SV TRET S,

2B1345 Fo 7 RUXLDANEERPDFRENERE
oHmE (REAR - &) HPEA (RIKX-I-##). FEXE (BEEEKER) . T L
AR (REX - R)

ANUF IR P TR L, mWIEKREN 2RO B TH 5, N F AT TS T2, Bo
SRECHEEN S WEKRE N BT 5, — T, XUFUVORIZITIKDNERD D, KNPE TR TKS TR EDS
B D DD, XX ATHMO D DIE, oD, N F 2 ORDE TR IR O R E HIET D REITE b
DEVIEHR DD, L, ZONRBIEEIES LTV, o, MRS SEITRP TEE A6
THIENMONTEY XX B ELRP LR S TEIETH 5725 9, £ T TARBFETIIANE &
BPORBEHRZRFET D, T 7 _XUF O EFIIET AU AT LB 2258 L drkh oK E
ERPOE S BREOB Lz FRHIZEH L, £ORER, & & RPOEE 2oy, JRR o ElisT5 16 % il
W2 enmmani, flziX, FREHRSE2 EEEMZ P LICEEE (53— 27) L, MR
0D WITIER SED LROEREZ TOIZERE (B F 7)) 75, 7k, AWIEICH O 17— 35Dk
FiT, BEALICELRE L TSR L7,



2B1400 #E/RRRGICHEITDIMRTELHAKRED LLE

off K (FRTK - BR/ISPS) - KEXRR (RAK - B) - ke (AKX - E)

A X TIL, FEBEOIRNH AR~ ORI & | S ORE R T FTRE 22 BEFNRIL ~ DO PERUZ 3317 5 [ AL
SO, Fsfba U CTHILIICES SN TE =00 LIV, KIS TIEF S ORRE N T F O
TR E D & TR, REF(L 7% W23 SR R BIRREEIC L > T, BEMICA A I ISRV KRR
& BRCK RIEDOVERUZRE O & i~ T2, ARETIX, P 7 = 1 X CI8IRT 5 & 7 50 b S v 7= BEAIER
EL HERSET AN oA ADT 0 —7 6 34T CRIFFCER Lz, 7 a—7 34T ORERIRE &2 E5 L.
IR SN RS BER D b O THIUTHER, Far2 b O THIUTIRBRORE L B Lz, 72, EIROMIG
HET DR AT —E A XOKEAaT (C-BARQ) (IZ2OW T, THERE & DML~ &
ROFER L U CTHBRIKIIEROMEAIZH > 722, RERHIC L2 bR WEA T, 21 F Y — il Rt
M & OEEIXRE SN2 o 7-, LAvL., C-BARQ DFE A a7 NEROFLE L IEDOHBEMIC H - 7=,

3A1300 £M%E  BEIEDLSICEFATHEEDOHIMELZEVVHEEION

MERARER (a—IT7KE - &RE

1 0 O4FELL BRI A OMFIEA T, KR 2 ZEHFITEWITEI O 38 T Z ORI A T
589275 TE, ZNOLOEROL AT EMIC X A7 2 —EI2 T 52, N7 4 —~< UV ANT)L—
TEEETEDLIITED DNEHARL D TH D, —FH, BRRATIIH SRR UL X7 (B L)
PAEHITH Z LT L2V, ZOERTIX, 44U 7 U (Brachyponera chinesis)% i L. #£H»® ED
XD ITHFE & Rkl & LI BIET 2 0BTz, PIRFERT, A4 NNV 7V oo =—[3EED0H
2 (VkVY) EROBRETEVETZ EN oz, ERTIE, LIk v&EH, 7 HEE
TR an=—0 < IZEW, fRIZ. AZEICT Y U Z2BOETESNME 22751 TRl BUVIE
TAE—RFb R R ZEam L, 20 EFFE] DA D= X L2 BRT 2 72 DIERTERR D 72 9D 120k
WZEaEOT, FEOEREZITO, BUEMITT CTh 5, (aSMEW 2> L EOEEME b ERT D,

BA1315 Y/ aH xS A X C=-A~DEE & BIEITE

CREEHF T - BERF (HFHEKX - EBRAERE)

HT RLTRI UHE LTI EO—HORRIE, BHHSXRBAO —HZBHEFIREIETEBY, 29 LEE
IR Lo CEDbI DRI E L TOMEEZ FFo. BIREE LAY 1 XOBRIZZ IR EN TN D
HLOD, ZEERMADIGIROKEZFHT 2L DIXIEE A ERV. AE2FOBEERBIFEOW OO/ T
%, BB ERE OV A RIS U2 2L ST 2 ENambhTna. Y 2 axi, ENTIEUMLAL
IR AT DEER 10mm OBEMLF R TH D, BEIEY A X2 L TED TREWB | L 72851 72 A
ZEFON, T OMDEEE LA XK & OREIEEA 5 2x TR, KRR TlX, AEO KR/ NOREZENEN
LFEEME 1 BEZ — DRI AN, TTEVEIZZ1TH & & bIg, BIEBICEDERY 1 X (g, AE) a0
EREEREL, TEIE OFEMEEZFHE L. TORE, FRIEV A XS T THA~OREENELL,
ZOAIRE ET122T 5 Z E RO 72 o 70, GlE CIIATEMEIER & BIE S 72 A4 A OBFHEIZIZ SV Tk
D,



3A1330 F74H5/N\OREBTHEXET SDE

oA Rl (KERAIIK - &) - UFIEE (TMHX - k) - 3EEsE (FLUEX - 18)

Fa vIZBW TR, ARAESREITEN 25 X 232 &2V, BILHEEECII L EWE b REITEI OS]
Wesn, LML, 72 EBUBRESILTWAEITD < MEET = 2 U RRIERE S LTV eV, il
FEOWEXT IO T = 0w OREZ BRI, T 7O 5 ORI % IO BIEEA 8 A LT,
B —THET P TEIT GRFKT DMEE) RiE-> TSRS R T D EREITo 72,

HeD A~ it L MO ~F Y A 2 TR R L2 & 2 A Y A B o TR AR L B S Ze i
STRERIZIIRKT 2L ODT IO E S 723, EFH 2 88 - ORISR ERA 2~ Lz, RIZ, M
DONFH A % = — T VG E A VBT T, ENENEIR R LT E A, T IVES B
S TARERIZHK L CORMETRERMZ R LTz, 22T, Mo —7 W% 4 B30T T, TnEhg
FRLIZEZ A, FHOBIEDOH D) & - TR AEARICK LT, MR b SRERMEZ /R LZ, 2Oy, i
7 xa® o NEENLTHDZ ERHFFEND,

A1345 REBFEENH > THLEETHOFEVTHRETELL

offi AL (BHK - B) - ABRT (EH)

[RS8 S 13 ARt - SRERITOD A ANRMERNS & L CROMEORFZE TIEA ST & 7z, AR OSR T,
[FIRIRS 785 73 3T ATHE & IR C & 5720 28D =1 A b MBI L CHTid R D45 F 2 ARMET 5 &1 9 L
bbb, LipL, 29 LIEFARER FECOEBFENERIC OV TIMEES L TR, & 2 TARIFFETI,
(1) 7> U ATOTENER, (2) BEET/VICK LM, 3) S % S ERNHRF 2 /HRIT L7z Uk
EAIAG DR T, AR LIPSOV TN, TORR, o AR FEENH 72 L LTh,
[FIfl & DAZRIER DR L Vo BT IO 3 2 b &BET BN 2D, TR OIS b &
TRES T, 2O TR, R FELES RSN R R L ORT REFLCIRE U= T FE LT
NI EEFELAR,

3A1400 =52 rYE2EOWBIEHRIZE T DHEE & FEEMHED LEER

oRZF - HAKLZ (BHK-B)

FITINDORE S EED P L— RA 72T TR, O EDDINDHF TIERDFZEACEBDOREREIC E D X 9 12
BWREL T 200 E VI RBEICHER LTS, ATy UANOY VY70 hoid, (REEICAER L
F 2SO WK T B - DI EE S & AR O T 2 m o A NENH L L E 2 bV, AT T
X7 VYT b HRIZY 22T VA MDFTIT U b XD L EWEFEN 2> Z LA L)
W7o TR, TO—KELTHREDOFERENEE L TWD I ENREBINTWD, & 2 TR TIE, 7
LR DOEEBAL DR E & & HUERIEZ 27 U3 &) 2 Tl LTz, 99 X7z OFEES - Mokl « SEE O K
XXFZ VXL FITEDLLRNST=N, HEIZZ VS X0I1E 2 NEN-T2, I A XH 7= 0 OFUERKITHTE
7 VHX0IFEO>NT I bENoT, BLEDOFERENS, 7 U I3 REEINCEI T 2 EALICHKE Len
SAERMHE S BN EVRIB SN, 7 UV HFOINIF I L BEMICTSHTRY ., IiYA XHiz 0 Ofl
BRMPEDN B < 72 > TWA ATREMED B 5



A1415 < ILTSVEDXERHWZEFMOITIIERIELESESH?

o EFEN (REMERFXK) - BERE (EUfHE)

I EFOFTINIL, BB IEDO—F (F;E) ko To AANROMNBENLL B b, D) Hun o
MOFETIL, AL DAHEEZIZ A ARLRBIOMIENKL Z 0 . A ZAOFELZEREIINEDINLD Z LN O LB
TW5, 7, RRSBHERIIMMIIL > TR TS, £, IHEIN TOWRWIHEDL LT A ANA R
AW L L THAELTORVWES B o, EOHRIZOWTHREM TR >Tnd, S TIITE
BRIZA OGNS 35D 7 L— RD 5 H—DTIIRBAREEEIC T 21TEERA RN TH 5, £ Z TR T
IR 7 L— RIZBT D~ /LT T EORBIEITENC OV TN, ZORER. RO Bk
EIIX A v I I 7T ERBREICE ., BEESN A ATEZHEE N 2o Tz, £, SEGERE
RFLCWIEAANR, X FHIAITED R ) RBBEFA AL DF ANOEEL o e REER 2 1T078
WIZHBEID BT, BFRETERWEAN LIZLIEAR LN, 202 ik, BAEOREIZELTEH A AN
BERE ) 2 O AIREME 2RI LT D,

3A1445  Ants dynamically adjust liquid foraging strategies in response to biophysical constraints

oHaruna FUJIOKA (Okayama Univ.), Manon Marchand (UNIFR), Adria C. LeBoeuf (UNIFR)

Ant foragers need to provide food to the rest of the colony, which often requires food transport. Foraging for liquid is
especially challenging because it is difficult to transport and share. Many social insects store liquid food inside the crop
to transport it to the nest, and then regurgitate this fluid to distribute it to nestmates through a behaviour called
trophallaxis. Some ants instead transport fluids with a riskier behaviour —holding a drop of liquid between the mandibles
through surface tension— after which the ant shares this droplet with nestmates without ingestion or regurgitation in a
behaviour called pseudotrophallaxis. Here, we hypothesized that ants optimise their liquid-collection approach
depending on food quality and biophysical properties. Working with Diacamma cf. indicum that uses both trophallaxis
and pseudotrophallaxis, we investigated why each liquid-collection behaviour might be favored under different
conditions by measuring handling time and liquid viscosity and reaction to food quality using a viscosity additive. We
found that ants could collect more liquid food per unit time by mandibular grabbing than by drinking. At high viscosities,
ants switched their liquid collection method to mandibular grabbing in response to viscosity, and not to sweetness. In
addition, mandibular grabbing of liquid food allowed ants to carry more sugar per unit time than drinking. Our results
demonstrate that ants change not only their feeding preference but also their transport and sharing methods according to
viscosity optimising the mass of sugar returned to the nest over time.
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