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1/26/21 11.00 Shergold, 

C.
Newman, 
A., Hunt, K.

Sparsholt 
University 
Centre

https://twi
tter.com/K
erry431074
25

Personality, 
subjective well-being 
and behaviour in 
captive great apes; a 
meta-analysis.

Meta-analysis techniques were used to combine quantitative results from 
11 papers to assess how the relationship between personality, subjective 
wellbeing, and behaviour differs between genera of zoo-housed great 
apes. It is suggested that the significantly weaker positive association 
between subjective well-being and personality in orangutans (Pongo. spp .) 
(r= 0.255) compared to chimpanzees (Pan spp. ) (r= 0.496) (z=3.03, p=.0024) 
and gorillas (Gorilla spp. ) (r= 0.83) (z=-2.06, p=.0394) stems from their semi-
solidary nature, which buffers the effects of personality on their ability to 
cope within a social environment. Behaviour and personality were found 
to be more strongly associated in gorillas (r= 0.594) than chimpanzees (r= 
0.245) (z=-3.66, p<.001) which was trend replicated for affiliative (z=-2.75, 
p=.006) but not agnostic behaviour (z=-0.37, p=.711).This study 
emphasises the need for personality assessments within zoo-based 
management of primates.

Applied 
Animal 
behaviour

1/26/21 11.10 Nordquist, 
RE

Goerlich-
Jansson, 
VC

Utrecht 
University, 
The 
Netherland
s

https://twi
tter.com/R
ENordquist

How chicks become 
chickens: effects of 
early life on 
cognitive, stress-
response and 
neurobiology of 
layer hens

Chickens on farms need intact cognitive abilities and the capacity to deal 
with varying levels of positive and negative experiences in order to thrive. 
The phase of laying hen life between hatch and lay onset, termed 
"rearing", is understudied. We showed that overcrowding during rearing 
elevates feather cortisol and anxious behavior (von Eugen e.a. 2019, doi: 
10.3390/ani9020053) and that (lack of) maternal care had surprisingly 
little effect on cognitive development or brain expression of tyrosine 
hydroxylase in two separate studies (Angevaare e.a. 2012, doi: 
10.1016/j.applanim.2012.05.004; Hewlett e.a. 2019 doi: 
10.3390/ani9070454). Dark brooder rearing lowered feather pecking and 
cannibalism levels, while having no effect on corticosterone in feathers or 
vasotocin in brain (Nordquist e.a. 2020, doi: 10.3389/fvets.2020.00019). 
These results emphasize that some aspects of early rearing are more 
essential than others for cognitive and stress-response development in 
layer hen.
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1/26/21 11.20 Bertram, 
M.G.

Tomkins, 
P., 
Saaristo, 
M., Martin, 
J.M., 
Michelang
eli, M., 
Tomkins, 
R.B., 
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B.B.M.

Swedish 
University 
of 
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l Sciences, 
Sweden; 
Monash 
University, 
Australia; 
Åbo 
Akademi 
University, 
Finland; 
University 
of 
California, 

https://twi
tter.com/
MichaelGB
ertram

Disruption of male 
mating strategies in 
a chemically 
compromised 
environment

Pharmaceuticals are accumulating in ecosystems globally. This includes 
trenbolone, a potent growth promoter that enters waterways in 
agricultural run-off. However, whether and how drugs like trenbolone 
impact complex behaviours in wildlife remain largely unknown. We 
exposed male guppies (Poecilia reticulata ) to trenbolone and compared 
the response of exposed and unexposed males to sequentially presented 
large and small females, with larger females expected to be preferred by 
males. While we found no evidence that the size of a previously 
encountered female affected the amount of mating behaviour performed 
by males during the second presentation, males from both exposure 
treatments conducted more frequent courting events towards larger 
females during both presentations. Further, across both presentations, 
trenbolone caused a shift in male mating strategy towards increased 
sneaking behaviour. Our findings contribute to a growing understanding 
of the impacts of pharmaceutical pollution.

Applied 
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1/26/21 11.30 Webb, K. Broecke, 
B.V.., 
Abraham, 
L., 
Schneider, 
M., Fast, 
C.D.

University 
of 
Wisconsin-
Milwaukee
, University 
of 
Antwerp, 
University 
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What makes a good 
hero? Evidence for 
repeatable 
differences in African 
giant pouched rat 
(Cricetomys 
ansorgei) 
personalities.

APOPO, a global non-profit organization has trained African giant pouched 
rats (Cricetomys ansorgei) to save lives by detecting landmines and TB. 
The rats' behavior is influenced by both external and internal forces, 
including learned (e.g., scent training) and unlearned (e.g., personality) 
factors. In animals, personality is defined by repeatable individual 
differences in behavior across time and contexts. The personality of other 
scent detection animals predicts task success, but do rats have 
personalities? We conducted open-field tests to characterize 25 rats' 
anxiety, exploratory, and locomotor behaviors. Anxiety and exploratory 
behaviors were repeatable across time (Activity: R = 0.38; Anxiety: R = 
0.30), indicating consistent personality traits. We also discovered female 
rats exhibited different exploratory behavior than male rats. Results offer 
evidence for unique personalities in HeroRATs. Next, we plan to explore 
how these personalities influence scent training performance.

Applied 
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behaviour

1/26/21 16.20 Maeve K. 
McCreary

Valerie A. 
Kuhlmeier

Queen's 
University

https://twi
tter.com/
MccrearyM
aeve

Applying canine 
research to K9 
practices: What do 
K9 handlers and 
trainers want to 
know?

The scientific study of canine behavior and cognition has been growing at 
a seemingly exponential rate, with most extant literature appearing post-
2000. Given dogs' unique place in human society, there is the potential for 
relatively direct, practical research applications. Despite this--but with 
notable exceptions (e.g., using cognitive tasks to determine good working 
dogs)--there is a disconnect between research and practice. To help bridge 
this gap, we developed a 32-item survey where 443 professional dog 
handlers/trainers (police and military) indicated which research topics 
would be particularly relevant to their work, how open their field is to 
new scientific findings, and where they are likely to look for these findings. 
Among many topics labelled "important" by respondents, odor learning 
processes and attention to human behavioral cues received high ratings. 
However, respondents emphasized limited access to research and 
indicated effective venues for communication of results.

Applied 
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1/26/21 16.30 Brajon, S. Ahloy-
Dallaire, J., 
Devillers, 
N., Guay, F.

Faculty of 
Agriculture 
and Food 
Sciences, 
Laval 
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(QC), 
Canada ; 
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and Agri-
Food 
Canada, 
Sherbrook
e R & D 
Centre, 

https://twi
tter.com/S
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n

Always better to be 
famous and 
influential than new 
and weak: Social 
status and familiarity 
as predictors of long-
term welfare in 
gestating sows

This study aimed to assess the impact of social status (based on 
proportion of fights won at mixing) and familiarity on welfare of sows 
housed in large semi-static groups (20 groups of 46-91 sows). We assessed 
agonistic behavior (d0 (mixing), d2, d27, d29), body lesions (BL, d1, d26, 
d84) and feeding order (FO). Dominants (29%) were those who won more 
fights than they lost, subdominants (25%) won less fights than they lost, 
losers (23%) lost all fights, avoiders (23%) were never involved in fights 
around mixing. Subdominants and dominants fought most often and had 
the highest BL scores around mixing. In the long-term, avoiders were more 
at risk since they had the highest BL scores at d26 and d84. Sows newly 
introduced in groups fought more at mixing and had more BL throughout 
gestation than familiar sows. Familiar and more dominant sows fed earlier 
(low FO). New sows with low social status are more vulnerable throughout 
gestation and may serve as indicators of non-optimal conditions.

Applied 
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1/26/21 16.40 Wan, M. n/a Advanced 
Dog 
Behavior 
Solutions, 
LLC

https://twi
tter.com/d
ogbehavan
swers

The role of 
experience with dogs 
in the ability of 
humans to identify 
emotion in dogs: a 
review of the 
literature

When humans improperly interpret the emotional states of dogs, they 
may be more likely to put themselves at risk of dog bites by interacting 
with fearful and aggressive dogs, with consequences for both dog and 
human welfare. More than a dozen studies, most in the last decade, have 
examined humans' ability to interpret the emotional states of dogs using 
dogs' facial expressions or bodily cues. A literature review was conducted 
with a focus on determining whether experience with dogs facilitates 
identification of emotion in dogs and whether education about specific 
dog behaviors improves humans' ability to identify emotion in dogs. 
Differences in methodology and other potential explanations for 
conflicting results in the literature will be addressed, and practical 
takeaways for applied animal practitioners will be presented.
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1/26/21 16.50 Ramont M Leahy M, 
Cronin KA

Lincoln 
Park Zoo

https://twi
tter.com/
MaggieRa
mont

Goats react to visitor 
grooming style in a 
zoo-based visitor 
interaction program

Petting zoos represent a common animal-visitor interaction opportunity in 
zoos, but their impact on animal welfare is rarely studied. We assessed 
the effects of visitor number and grooming technique on behavioral 
indicators of welfare in domestic goats (Capra aegagrus hircus , N=7) who 
were part of a voluntary program at Lincoln Park Zoo. Video data were 
collected for 43 days, resulting in 29 hours of focal follows that were later 
scored in detail. Overall, there were no significant differences in goat 
behavior as visitor numbers increased, with the exception of head tossing 
(indicating mild aggression or discomfort) observed significantly more 
often as visitor number increased and when visitors utilized an improper 
grooming technique (GLMM, p<0.05). With these findings, we have 
reconsidered our maximum visitor counts and developed messaging to 
guests to promote proper grooming techniques, ultimately using these 
data to enhance the welfare of goats in this program.

Applied 
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1/26/21 17.00 Huskisson, 
S. M.

Ross, S. R., 
Hopper, L. 
M.

Lincoln 
Park Zoo

https://twi
tter.com/S
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oo 
(institution
)

Do zoo visitors 
induce attentional 
bias effects in 
Japanese macaques 
(Macaca fuscata) 
completing cognitive 
tasks at Lincoln Park 
Zoo?

Previous research has explored impacts of visitors on zoo animals' 
behavior, and we evaluated potential visitor effects on 4 macaques' 
performance on a match-to-sample task. Macaques were tested in glass-
sided booths next to a visitor viewing area. We recorded visitor numbers 
every 12 trials a macaque completed, coding crowds as small (0-20), 
medium (21-40), and large (41-60). We analyzed the macaques' response 
latencies and trial accuracy by crowd size and study period (1st 3 months 
vs. 2nd 3 months). We predicted that decreasing accuracy and increasing 
latencies with crowd size would indicate attention bias effects. In the 1st 
period, macaques performed at chance; accuracy did not differ by crowd 
size. In the 2nd period accuracy improved relative to the 1st period, but 
was mediated by crowd size: macaques were significantly more accurate 
when small than medium/large crowds were present. Latencies varied by 
study period and crowd size, without evidence of a response-slowing 
effect.
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1/26/21 17.10 BAILEY EAGAN University 
of British 
Columbia, 
Animal 
Welfare 
Program

https://twi
tter.com/B
aileyHopeE
agan

Behavioural reasons 
for surrender of cats 
and dogs to animal 
shelters in Canada

Behaviour is the most common animal-related reason for surrender of 
dogs and cats to BC SPCA shelters. Understanding factors contributing to 
surrender can help inform intervention with the aim of keeping animals in 
homes. Behavioural surrender reasons for cats (n=3415) and dogs 
(n=3213) from records between 2008-2019 were analyzed. Logistic 
regression for dogs revealed that year, age, health status, size, and source 
were predictive of surrender, but sex, breed type, and population density 
were not. Logistic regression for cats revealed that year, age, health 
status, sex and source were predictive of surrender for behavioural 
reasons, but breed type and population density were not. The most 
common behavioural reasons for the surrender of dogs were for activities 
including destruction, barking, chasing, and high activity, while for cats the 
most common reasons were house soiling and conflict with other animals 
in the home.
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1/26/21 17.20 Kennedy 
A.K.

Clink D.C. Cornell 
University

https://twi
tter.com/a
gkennedy3
14

Spatial and 
Temporal Calling 
Behavior of 
Sympatric Bornean 
Hornbills

Understanding niche partitioning of closely related, sympatric species is a 
fundamental goal in ecology. Acoustic communication space can be 
considered a resource, and the acoustic niche hypothesis posits that 
competition between species leads to partitioning of communication 
space. Here, we compare calling behavior of two sympatric Bornean 
hornbill species - the rhinoceros hornbill (Buceros rhinoceros) and the 
helmeted hornbill (Rhinoplax vigil) - to test for evidence of acoustic niche 
partitioning. Both hornbill species are vocal and their calls overlap in 
frequency; they also have similar diets and habitat preferences, which 
may lead to interspecific competition. We hypothesized there would be 
significant differences in each hornbill species' temporal and spatial 
patterns of calling. We found that both hornbills were strictly diurnal and 
called throughout the day. We did not find evidence of spatial 
partitioning, as we were equally likely to detect both species at each 
recording site.
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1/26/21 17.30 The 
Ethogram

McInturf, 
A.G.; Iyer, 
N.; 
Creamer, 
M.L.; Lutz, 
M.C.; 
Farrar, V.S.; 
Lau, A.R.; 
Munson, 
A.; Cooper, 
C.J.; 
Chudeau, 
K.R.; 
Sheehy, 
K.A.; 
Chakrabort

Animal 
Behavior 
Graduate 
Group, 
University 
of 
California, 
Davis

https://twi
tter.com/T
heEthogra
m

The Ethogram: Using 
science 
communication to 
increase accessibility 
to animal behavior

The field of animal behavior inspires people to connect with the natural 
world. However, direct observation of many species can be logistically and 
economically inaccessible. Instead, in this digital age, many turn to the 
internet for information on and a connection to our planet's natural 
resources. The Ethogram was established in 2014 by the Animal Behavior 
Graduate Group at the University of California, Davis. This graduate 
student-run blog annually reaches almost 40,000 site visitors globally. As 
ABS Outreach Grant recipients, we aim to spark curiosity and passion for 
general scientific research among diverse audiences. To do so, we 
welcome contributors who offer various personal, cultural, and scientific 
perspectives. Today we present both an overview of the blog and highlight 
some of our most impactful pieces, which demonstrate the different 
approaches we use to share scientific research in approachable and 
exciting ways.
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1/26/21 12.00 Ghosh 
Purbayan

Annagiri 
Sumana

Indian 
Institute of 
Science 
Education 
and 
Research, 
Kolkata

https://twi
tter.com/p
urbayan_g
hosh

Cost of brood 
transport in an 
Indian ant during 
relocation

Brood (egg, larva, and pupae) is an integral part of an ant colony 
representing their fitness. Thus transporting brood during relocation will 
allow ant colonies to transport their investment to the new nest but will 
also make the relocation process complicated and riskier. Here, we 
experimentally manipulated the amount of brood present in Diacamma 
indicum colonies to study the short term costs associated with the 
process. We found that increasing brood decreases colonies' ability to 
relocate. Having no brood neither gives any additional advantage during 
relocation. The total relocation time and work dynamics remain 
comparable irrespective of the amount of brood present in the colony. 
Additional brood is transported utilizing coupled adult transport and 
brood transport. Thus, the ability to seamlessly integrate brood transport 
with relocation will be under strong positive natural selection and 
advantageous while occupying new territories, allowing them to have 
better survivability.

Behavioura
l choice 
and 
decision 
making

1/26/21 12.10 Khan, NY Larriva-
Hormigos, 
M, 
Kriengwata
na, B, ten 
Cate, C, 
Spancer, 
KA

University 
of St 
Andrews

https://twi
tter.com/b
ula_niki

Determining Sound 
Preference in a Social 
Species: A 
Cautionary Tale

Many animals are housed in facilities that expose them to loud sounds, 
which may be psychologically stressful. Auditory provisioning may aid in 
masking stressful sounds and improve animal welfare. Indeed, a survey of 
60 zoos across 13 countries identified that 26% of respondents used 
auditory enrichment for captive mammals at least once a week, despite 
relatively few studies identifying beneficial effects of auditory stimulation. 
However, a key part of designing environmental enrichment is 
determining the preferences of the study animal. This study aimed to 
determine whether zebra finches show preference between different 
types of acoustic stimuli (anthropogenic facility sounds, Bach, or 
heterospecific birdsong- presented on different perches) when held in 
isolation vs in mixed-sex groups. We found high individual variation in 
preference when in isolation though overall visited the anthropogenic 
perch more, while those in groups preferred silence over any of the 
presented sound types.

Behavioura
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1/26/21 12.20 ROSENBER
GER K.

SIMMLER 
M.,NAWRO
TH C., 
LANGBEIN 
J., KEIL N.

Swiss 
Federal 
Veterinary 
Office, 
Centre for 
Proper 
Housing of 
Ruminants 
and Pigs, 
Agroscope, 
8356 
Ettenhause
n, 
Switzerlan
d; Digital 
Production 

https://twi
tter.com/k
atrinar120
3

Contrafreeloading in 
dwarf and dairy 
goats

Contrafreeloading (CFL) is the phenomenon when animals work for a 
resource although an identical resource is available for free. Possible 
explanations for CFL are the need to perform species%u2011specific 
behaviours or to gain control over the environment. We investigated 
whether goats show CFL and whether it is related to selection for 
productivity. We compared 30 dairy goats (bred for high milk yield) with 
27 Nigerian dwarf goats (not bred for productivity traits). Over a period of 
10 trials, each goat could either choose to not participate in the 
experiment, feeding for free from an open door, or opening a sliding door 
for a feed of similar value. Most goats chose to participate in the 
experiment and showed CFL at least in 1 of 10 trials. Selection line was 
not related to the overall probability to choose CFL, but rather to changes 
in goats' responses with increasing trial numbers. Overall, our results 
suggest that both selection lines are similarly interested in CFL.

Behavioura
l choice 
and 
decision 
making

1/26/21 12.30 Mäntylä E Koane B, 
Maraia H, 
Sam K, 
Segar S, 
Volf M, 
Weinhold 
A, Novotny 
V

Biology 
Centre of 
the Czech 
Academy 
of 
Sciences, 
University 
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Bohemia, 
The New 
Guinea 
Binatang 
Research 
Center, 
Harper 
Adams 

https://twi
tter.com/el
inamantyla

Are birds and ants 
attracted to VOC-
emitting tropical 
Ficus and Macaranga 
trees?

Tropical trees often have strong constitutive chemical defence. Maybe 
these trees do not need to use induced defence, such as emission of 
volatile organic compounds (VOCs) to attract predators. To study this we 
used 8 different Ficus  and 3 Macaranga  species growing in tropical 
lowland rainforest in Papua New Guinea. We had three different 
treatments: spraying with methyl jasmonate (MeJA) to simulate herbivory 
and increase VOC emission, applying DIECA which is an inhibitor of MeJA 
to decrease VOC emission, or untreated controls. On all trees we put 
artificial plasticine caterpillars to measure attraction of predators to VOCs. 
We also collected the emitted VOCs from the trees. The total predation 
rate of plasticine caterpillars differed between tree species and 
treatments. As expected, ants were the most common predators, but 
birds were also rather numerous. In few tree species with lower 
constitutive defence, MeJA attracted most predators, so trees probably 
activated induced defences.
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1/26/21 12.40 Bracic M Bohn L, 
Kaiser S, 
Sachser N, 
Richter S. 
H.

Departmen
t of 
Behavioura
l Biology, 
University 
of 
Münster, 
Münster, 
Germany; 
2. Münster 
Graduate 
School for 
Evolution, 
University 
of 
Münster, 

https://twi
tter.com/
MarkoBraci
c

Optimist or 
pessimist? Individual 
differences in 
decision-making 
under ambiguity

undefinedAnimal emotional state can influence decision-making in 
ambiguous situations: individuals tend to respond "optimistically" when 
in a positive state and "pessimistically" when in a negative state. We 
investigated the influence of genotype and environment on "optimism" 
levels in laboratory mice. Individuals of two strains (C57BL/6 and B6D2F1) 
lived in two different housing environments (standard or enriched). Using 
an established touchscreen paradigm, we assessed their "optimism" levels 
by scoring their decisions in ambiguous conditions. Furthermore, to 
investigate if individual differences are stable over time, we repeated the 
test three more times. Interestingly, we did not detect the influence of 
genetic or environmental factors or their interaction on "optimism" levels. 
However, between-individual differences were stable across time, 
indicating that "optimism" is a stable trait.undefined
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1/26/21 12.50 Mohring B Angelier F, 
Jaatinen K, 
Öst M

Åbo 
Akademi 
University, 
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d'Etudes 
Biologique
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Increased parental 
investment with 
advancing age: a 
study of flight 
initiation distance in 
a long-lived sea duck

Life-history theory predicts that individuals modulate their parental 
investment according to the fitness costs and benefits of parental care. 
The restraint hypothesis states that individuals may increase their 
investment and be more prone to adopt risky behaviours when breeding 
events become more valuable (i.e. when they age and have less breeding 
opportunities) and when the costs of reproduction are low (high body 
condition). Using a long-term monitoring of eiders Somateria mollissima 
breeding in the Baltic Sea we investigated within and between individual 
variation in response to a predation attempt measured using flight 
initiation distance (FID). We found that individuals differed in their risk-
taking behaviours: nesting females invest more in reproduction and are 
more risk-prone as they grow older and when they are in good body 
condition. This supports the restraint hypothesis and suggests that 
parents invest more into reproduction as they age and have less breeding 
opportunities.
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1/26/21 13.00 Dell'Aglio, 
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Montgome
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Smithsonia
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Research 
Institute
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tter.com/fi
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Flight behaviour 
divergence between 
two closely related 
Heliconius species

In butterflies, stratification in flight height maintain community diversity. 
The speciation of Heliconius  butterflies is often associated with colour, 
but ecological isolation is also essential. The role of behavioural shifts in 
response to differences in habitat structure in early stages of speciation in 
not yet well known. We investigated variation in flight height in two 
closely related species, H. erato cyrbia  and H. himera , which occur across 
an environmental gradient, from lowland wet forest to high altitude dry 
forest. The two species fly at different heights in the wild, and this can be 
explained by differences in the vertical distribution of plant resources. We 
explored whether this divergence was heritable using insectaries 
experiments. In both the wild and captivity, H. himera  choose to fly and 
feed at lower positions, mirroring resource differences in the wild. We 
suggest that this shift in foraging behaviour may reflect local adaptation 
to divergent forest structures.
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M.

Cramer, M. 
J.

University 
of Notre 
Dame 
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Resource 
Center, 
University 
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t of 
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tter.com/m
uddledmo
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The Log Less 
Traveled

For prey animals such as the woodland deer mouse, Peromyscus 
maniculatus gracilis , behavior reducing their risk of predation is vital for 
their survival and influences almost every aspect of their life, including 
route selection. This study evaluated the routes of 16 adult deer mice in 
two different temporal settings (night and day) to assess different anti-
predator strategies. Contradictory to expectations, the mice were not 
found to prefer quieter substrate overall, and there was no noted 
difference in substrate preference (loud leaf litter vs. quiet coarse woody 
debris) between the two trials. Anti-visual detection behavior was 
observed in the significant difference of distance traveled between day 
(12.040 m ± 3.576) and night (32.375 m ± 7.450). More intensive 
behavioral research is necessary to fully understand the influence of 
predation reducing behavior on the route selection of deer mice.
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1/26/21 13.20 Cauchard L Morinay J, 
Bize P, 
Doligez B

University 
of 
Aberdeen

https://twi
tter.com/C
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The role of cognition 
in social information 
use for breeding site 
selection in a wild 
passerine population

In fast-changing environments, using information to make optimal 
decisions is critical, but can be complex as information sources can vary in 
reliability and accessibility. Learning ability might enable individuals to 
optimally process and use information but this link remains unexplored in 
natural populations. Collared flycatchers are known to use breeding 
information from tits to choose their own breeding site. In this study, we 
created a local apparent preference by tits for an artificial nest site 
feature and recorded flycatchers' choice to copy it or not. We then 
measured their learning performance using a problem-solving task 
involving access to the nest during nestling rearing. Fast learning females 
copied tit preference, while slow learning ones rejected it: both fast and 
slow learning females could thus process this heterospecific information 
source but used it differently. Male learning performance did not affect 
copying behavior.
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1/26/21 13.30 Gossman, 
K.R.

Dykstra, B., 
Garcia, 
B.H., 
Swopes, 
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Smith, A.S.

University 
of Kansas

https://twi
tter.com/k
yle_gossm
an

Functional 
Connectivity of the 
Social Decision-
Making Network 
Required for Vole 
Pair Bond Affiliation 
and Aggression

Social relationships rely on our ability to make context-appropriate 
decisions to display affiliation toward partner and reject competing 
partnerships. Prairie voles (Microtus ochrogaster ) are a socially 
monogamous rodent that forms selective bonds between breeding pairs 
and when a bond is formed, voles display selective partner affiliation and 
stranger aggression. With the use of hierarchical analysis and graph theory 
analysis, we generate distinct c-Fos functional connectivity models in male 
prairie voles when exposed to varying stimuli. This highlights the social-
decision making brain network that underlies such context-appropriate 
social behaviors.
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Universida
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Temperature 
interplays with body 
size in the evolution 
of melanism in a 
worldwide ant genus

Ants diverge in melanization degree, often linking it to the Thermal 
Melanism (TMH) or the Photo Protection (PPH) hypotheses, which state 
that darker species live in cold or high UV incidence regions. To 
understand if color evolution in Pheidole, a worldwide ant genus, is driven 
by the TMH/PPH; we tested the effect of temperature, UV-B, body size, 
and nest habit in color lightness. We fit PGLS for major and minor workers 
independently and combined. Low temperature had a negative 
association with lightness, but when splitting subcastes, temperature 
interplayed with body size. In both workers, the temperature increase 
related to lightness increase for smaller species and lightness decrease for 
bigger ones. Our results agree with the TMH for smaller ants, but bigger 
ants conform to Gloger's rule, which states that darker species live in 
warmer and wetter regions. Other ecological factors may also drive 
melanization in Pheidole.
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Early social 
experience 
influences social 
competence in a 
cichlid fish.

The social environment experienced during early development can shape 
the social competence of animals. Social competence entails the ability to 
display appropriate behaviour by using prevailing social information, and 
it relies on behavioural flexibility. We investigated how rearing group size 
(large vs small) influences social competence in the cooperatively breeding 
cichlid Neolamprologus pulcher . To measure social competence, we 
investigated aggressive and submissive behaviours expressed by a focal 
fish in response to the social behaviours shown by a conspecific. We 
report differences between focal fish from large and small groups 
concerning (i) the slope of their behaviour along a gradient of aggression 
shown by the conspecific as a measure of their flexibility and (ii) the 
direction of the slope as a measure of their appropriateness. We discuss 
the relevance of the observed effects of rearing group size on social 
competence for social evolution in N. pulcher .
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Grooming and biting 
behavior of 
honeybees

Grooming and biting is an effective behavior against parasitic Varroa mites 
in honeybee colonies. Our data showed significantly higher levels of mite 
biting and grooming behavior in feral colonies than commercial or 
package bees by counting the damage of mites collected. To indicate the 
underlying mechanisms of mite biting and grooming behavior as a trait of 
mite tolerance or resistance, we have compared the three-dimensional 
morphology of worker mandibles via X-ray micro-computed tomography 
(microCT) in the populations of commercial, Indiana mite biters, Ohio feral 
colonies, Puerto Rico gentle Africanized Honey Bees, and Apis cerana. The 
difference in their 3-dimensional shapes showed the novel scientific 
evidence of a significant difference in the edge of the mandibles among 
these populations and correlated with their levels of mite biting and 
grooming behavior as a defensive mechanism against parasites.
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Context and sex-
specific behavioral 
plasticity and 
covariance in forked 
fungus beetles 
(Bolitotherus 
cornutus)

An animal's behavior is a product of intrinsic mechanisms and the 
extrinsic environment, but what are the relative contributions of those 
intrinsic versus extrinsic properties? Can we predict what an animal will 
do in one context by observing what they do in another? My research 
uses lab-based behavioral assays to ask how the sexes respond to 
different social partners and the consequences of those responses in 
forked fungus beetles. We ask this question by quantifying behavioral 
(co)variance within and across contexts using sets of three, dyadic 
competition and mating trials. Overall, male aggressive and non-aggressive 
behaviors were highly repeatable and covaried within the competition 
context but not the mating context. The same behaviors in females were 
not repeatable and did not covary either within or across contexts. 
Differences in reproductive strategies between the sexes may explain our 
observed differences in behavioral plasticity and covariance among social 
contexts.
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Urbanization 
increases web 
aggregation of 
funnel-web spiders, 
Agelenopsis

undefinedUnderstanding how urban conditions affect species 
distributions is increasingly important as cities grow in population and 
area. To determine if urbanization affects the degree of aggregation of 
funnel-web spiders (Agelenopsis sp ), we compared aggregation measures 
from spiders across two location-types: a city center (University Campus) 
and a forested city park. In each location-type, we used random walks to 
find initial focal spiders. We then measured the distance from the focal 
web to the nearest webs until we reached five occupied webs or ten 
meters. In the city, we found more webs within a ten-meter radius. The 
distances between the webs were also far shorter in the city. We found no 
difference in the distance walked to the focal web. Our results suggest 
that urban webs are more aggregated. While the underlying mechanisms 
for these differences remain unclear, future work will explore 
microhabitat structure, noise, and the potential for behavioral differences 
between locations.undefined
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Colour 
discrimination-
reversal learning in 
two Ara species.

Discrimination-reversal learning task has been frequently used to measure 
behavioral flexibility. It contains two types of stimuli, one is associated 
with reward and the other is not. In the acquisition phase, individuals 
learn this reinforcement contingency to a learning criterion. In the reversal 
phase, the contingency is switched, and the individuals have to learn the 
new contingency to the criterion. Fewer number of trials taken to reach 
the criterion during the reversal learning phase reflects higher flexibility. 
We tested captive individuals of Ara  ambiguus  & A . glaucogularis  in a 
color discrimination-reversal learning task. All individuals completed both 
learning phases. Number of trials during acquisition phase did not differ 
between species, but A.  glaucogularis  took fewer trials in the reversal 
phase, and thus showing higher flexibility than A. ambiguus . We discuss 
these results in relation to variation in food generalism and inter-
individual differences in social behavio
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Volumetric spatial 
behaviour in rats 
reveals the 
anisotropic 
organisation of 
navigation

How do surface-dwelling animals navigate in 3D? Do they extend their 
horizontal behaviour or adapt to moving vertically? We tracked the 
behaviour of rats in two-dimensional arenas & three-dimensional climbing 
frames to determine (i) how rats navigate through the environments (ii) 
where they choose to form home bases and (iii) how they navigate to and 
from these bases. We found that many behaviours exhibited in horizontal 
spaces, such as home base formation and foraging excursions, naturally 
extend to 3D ones. However, we also found that rats showed a strong 
horizontal movement bias, formed home bases mainly in the bottom 
layers of 3D mazes and solved the vertical component of trajectories 
faster than the horizontal. Together these results point to a strong 
differentiation of the horizontal and vertical axes. They also confirm that 
rats generally exhibit the same behaviour set in 2D and 3D space but in a 
way that minimises energy expenditure and maintains accurate self-
localisation.
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Language 
Discrimination by 
Large-Billed Crows

Language discrimination has previously been found in human infants, 
cotton-top tamarin monkeys, rats, and Java sparrows. In this experiment 
we tested whether crows autonomously pay attention to spoken 
language, and whether they can discriminate a familiar, locally spoken 
language (Japanese) from an unfamiliar language (Dutch) without training. 
When presented with sentences spoken by multiple speakers, the crows 
showed significantly more responses to the Dutch than to the Japanese, 
which suggests that they discriminate two languages with distinctive 
linguistic features, and that they might also be more attentive to an 
unfamiliar language, Dutch, compared to a familiar one, Japanese. These 
results show that crows can voluntarily apply this mechanism to language 
outside of experimental set-ups.
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To pull or not to pull 
- goats 
spontaneously show 
string-pulling 
behaviour, but no 
causal 
understanding of the 
task

Goats often find creative solutions when faced with problems, potentially 
exhibiting 'insightful' behavioural responses. To investigate this, we tested 
goats in their ability to pull a string to access a food reward. In a first 
experiment, 10/20 goats spontaneously pulled the string to retrieve food. 
When strings were positioned in parallel, goats also learned to solve the 
task by pulling the (correct) string with the reward attached. However, in a 
last experiment with crossed strings, goats did not show an understanding 
of the causal contingencies of the task and continued to pull the 
(incorrect) string, which was positioned closest to the reward. This 
apparently 'insightful' problem-solving behaviour of goats ('string pulling') 
is thus better explained by conditioned responses and/or local 
enhancement effects rather than a causal understanding of the means-
end connections in this specific task.
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Highly social pinyon 
jays, but not less 
social Clark's 
nutcrackers, modify 
their food-storing 
behavior when 
observed by a 
heterospecific

Social living is thought to favour behavioral flexibility. Using a food-storing 
(caching) paradigm, we investigated whether individuals could adjust their 
caching behavior when observed by conspecifics and heterospecifics. We 
examined the location and number of caches made by two corvid species 
differing in sociality, highly social pinyon jays (Gymnorhinus 
cyanocephalus) and less social Clark's nutcrackers (Nucifraga columbiana). 
Pinyon jays cached a similar amount of food across conditions but 
allocated more caches to areas less accessible to the observer. Nutcrackers 
reduced the number of seeds cached when observed by a conspecific in 
comparison to when caching alone but did not change their caching 
behavior when observed by a pinyon jay. The differences in caching 
behavior, and the social cues that elicit them, may be explained by the 
species' social organisation. Our results provide insight into understanding 
how the social environment may influence the caching behavior of 
corvids.
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How do lizards fare 
on a modified 
version of the 
cylinder detour task? 
A test of motor 
response inhibition 
across five Australian 
species

The ability to inhibit actions to, for example, strike prey at the right 
moment is crucial for survival. Response inhibition can be tested using 
detour tasks in which a reward is blocked by a transparent barrier. The 
rewards visibility exerts a strong urge for a direct approach which needs to 
be inhibited and the reward approached from the side to gain access. We 
tested five lizard species using the cylinder detour task: water skinks 
(Eulamprus quoyii ), blue-tongue lizards (Tiliqua s. scincoides ), tree skinks 
(Egernia striolata ), sleepy lizards (T. rugosa asper ) and gidgee skinks (E. 
stokesii ). Within species, neither sex, origin, body condition, neophobia, 
nor experience with other cognitive tests affected performance. Across 
species, blue-tongue lizards performed the best but also had the lowest 
body condition. Our study provides novel insights into reptilian cylinder 
task performance across species and shows that non-cognitive factors can 
contribute to species-specific performance.
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Cognition in black-
handed spider 
monkeys (Ateles 
geoffroyi): A battery 
of behavioral tests

The ecology and sociality of an animal are thought to shape the cognitive 
abilities of a species, thus the present study assessed cognition in a highly 
specialized frugivore with strong fission-fusion dynamics, the spider 
monkey (Ateles geoffroyi). A battery of tests was used to assess 1) object 
permanence, 2) associative learning, 3) quantity discrimination, 4) 
numerosity with equally-sized dots, 5) numerosity with various-sized dots, 
and 6) long-term memory. We found that all nine animals mastered all 
tests and, as a group, reached the learning criterion on session two in 
tasks 1 and 2; on session eleven in task 3; on session sixteen in task 4; on 
session three in task 5; and averaged 84.4% correct choices in task 6. Their 
performance in task 5 indicates they recognized the numerical properties 
of the task rather than patterns and suggests that they possess numerical 
cognition. We discuss the results based on the socioecological relevance 
of these skills in the monkeys' environment.
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Evidence for a mate 
preference 
polymorphism 
among zebra finch 
females for male 
cognitive traits

Growing evidence has demonstrated that females use male cognitive 
abilities as mate-choice criteria but, for now, most studies have ignored 
differences in female preferences. We investigated the presence of a mate 
preference polymorphism among females (Taeniopygia guttata ) for 
cognitive traits and tested whether differences in female characteristics 
would be associated with differences in the importance given to different 
male cognitive abilities. We measured the mating preference of 20 
females for males they had previously observed in a foraging context, the 
body condition and individual performances in four cognitive tasks. We 
found evidence for a mate preference polymorphism among females, with 
the importance attributed to each cognitive trait depending on their own 
characteristics. Differences among females in their needs and/or ability 
would contribute in maintaining variation in cognition and the strength of 
sexual selection on cognitive traits should depend on local conditions.
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Numerical abilities in 
a brood parasite, the 
brown-headed 
cowbird

Sex differences in reproductive roles are valuable for understanding the 
evolution of cognition. Female cowbirds must keep track of nest progress 
to properly time parasitism of the host broods. This task would be 
facilitated by enhanced numerical abilities, which can be used to 
distinguish suitable host nests in the process of laying eggs from 
unsuitable nests in incubation. We trained male and female cowbirds to 
use touchscreens and discriminate between pairs of stimuli differing in 
number. On alternating days of egg and cone shaped stimuli, cowbirds 
were tested using combinations of 1-6 objects. Cowbirds were able to 
distinguish images on the basis of number alone. Although both sexes 
learned at the same rate and their performance was similar when there 
were relatively few eggs, only females were able to discriminate five eggs 
from six eggs. Numerical abilities in female cowbirds may be specialized 
for a brood-parasitic mode of reproduction.
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Eternal sunshine of a 
full mind: memory in 
a short-lived lizard

Learning is achieved when changes in behavior are attributable to 
previous experiences. If information is stored and subsequently used, we 
refer to it as long-term memory. We exposed hatchlings of Aspidoscelis 
costatus costatus  to a new environment in which they had to obtain food 
by discriminating between 2 marked sites. Information storage was 
evaluated later as juveniles and adults. Learning was attained when 
lizards completed a feeding task 8 times in a row with a maximum of 2 
errors within 20 trials. We found differences between stages in the time to 
eat (Friedman p<0.001, df =2; comparison of regression lines p<0.001, 
R=60.084), the number of errors before eating (Friedman p<0.001, df=2; 
comparison of regression lines p=0.001, R= 27.7557), and the rate of 
success (ANOVA p=0.048, df=2). Adults had a better performance, followed 
by juveniles; whereas hatchlings had the poorest performance. The results 
indicate that adults remembered the information they acquired as 
hatchlings.
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Breed Differences in 
Heritable Cognitive 
Traits Associated 
with Brain-Expressed 
Genes and 
Neurological 
Functions in Dogs

Given their phenotypic diversity, dogs present a unique opportunity for 
investigating the genetic bases of cognitive and behavioral traits. In a 
series of studies, we combined cognitive data from the citizen science 
project Dognition (n > 1,500), with breed-averaged genetic data from 
Parker et al. (2017) for >35 breeds to explore the genetics of dog 
cognition. Factor analysis revealed four composite traits, all of which were 
heritable to varying extents: inhibitory control (h2 = 0.70), communication 
(h2 = 0.39), memory (h2 = 0.17), and physical reasoning (h2 = 0.21). A 
genome-wide association study identified 188 genes that were associated 
with these traits. This gene list contained more genes than expected by 
chance that are highly expressed in brain tissue and have specific known 
nervous system functions, including peripheral nervous system 
development, presynapse assembly, and synaptic vesicle exocytosis. These 
results begin to illuminate the genetic bases of cognitive traits.
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ManyDogs 1: An 
International 
Collaborative 
Approach to Pointing 
Comprehension in 
Domestic Dogs

ManyDogs is the first global, multi-lab initiative in Canine Science. Our 
first project explores whether dogs perceive human points as informative 
or imperative by varying the demonstrativeness of the gesture (i.e. use of 
eye contact and name). By using a standardized protocol while allowing 
for certain variation across labs, our collaboration will address the 
replicability crisis and explore the effects of methodological variables such 
as in/outdoor testing, room size, and owner handling. Our combined 
dataset will also enable us to address questions for which most single-lab 
studies would be under-powered, including the effects of breed, sex, and 
age. The founding labs have established, piloted, and pre-registered a 
standard methodology. Piloting with 46 dogs across three labs - including 
15 breeds and mixed-breed dogs - demonstrated high rates of 
participation, with 42 dogs completing the entire testing session. We will 
soon announce an open call for world-wide participation.
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Heritable variation in 
dog social cognition

Dogs are skilled in their cooperative-communicative interactions with 
humans, more so even than our closest living non-human relatives. It has 
been proposed that these social abilities evolved during dog 
domestication and are biologically prepared. We therefore hypothesized 
that these skills would emerge robustly in early development, not require 
extensive socialization or learning, and exhibit heritable variation. By 
testing 375 puppies from a pedigreed population on a battery of social 
cognition tasks, we show that these skills are already present at eight 
weeks of age. Furthermore, on our social cue-following tasks, performance 
was above chance from the very first trial and did not improve as a 
function of trial number. Finally, we provide the first evidence that these 
skills are heritable; using Bayesian linear mixed models, we found that 
approximately 40% of the variation in both social gazing duration and 
point-following performance was attributable to genetic factors.
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Ecological and 
evolutionary drivers 
of inactivity patterns 
in mammals

Mammals must carefully balance inactivity with other behaviors to 
maximize foraging opportunities while minimizing predation risk. We 
classified the inactivity patterns of 147 mammalian species from 232 
publications into four categories: social, temporal, spatial, or specialized 
adaptations. Temporal avoidance was the most common behavior, 
observed in >50% of cases, but varied by habitat and phylogeny. Smaller 
animals such as rodents and lagomorphs tended to carefully schedule the 
timing of inactivity whereas larger animals such as carnivores and 
primates tended to use spatial and social strategies for structuring 
inactivity. Specialized inactivity strategies occurred often in areas with 
little habitat cover including oceans and savannas, whereas spatial 
strategies such as use of nests or perches occurred more in complex 
habitats such as tropical and temperate forests. We argue inactivity 
patterns should be considered independently rather than merely an 
outcome of activity patterns.
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Success of Batesian 
Mimicry in the Ant-
Mimicking Spider 
Myrmarachne 
formicaria

Myrmarachne formicaria (Salticidae) is an ant-mimicking spider , which 
arrived in North America fairly recently, first noted in Ohio in 2001. It is 
important to understand how M. formicaria will impact other species as it 
spreads throughout North America. The goal of this study was to assess 
the success of Batesian mimicry used by the ant-mimicking spider in 
avoiding predation when in a staged encounter with another salticid 
spider that could be a potential predator. The predator spiders were 
placed in a small petri dish with either M. formicaria  or a non-mimic 
salticid spider of a different species. The trials were recorded for four 
minutes each or until an attack was recorded. M. formicaria  was attacked 
less frequently by the predator compared to the non-mimic (p= 0.045). 
Batesian mimicry may be effective in protecting the M. formicaria  from 
predation. The recordings are being analyzed in detail to examine 
behaviors related to attack.
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How did coordinated 
singing evolve in 
songbirds?

Passeriformes birds can execute solo songs as well duets and choruses. 
Among these types of songs, duets are considered to be the most 
complex. Although the social funcion of these coordineted songs has been 
well explored in literature in the past years, no one is sure how their 
evolution occurred and whether there is any behavioral and biological 
trait involved in it. Thus, the objective of our study is ti investigate how 
the evolution of coordinate songs in Passeriformes occurred, detailing 
when and how many times that song appered in its evolution, and also if 
it has any correlation with biological ans behavioral traits. The tool 
BirdTree was used to generate a posterior distribution of ultrametrics 
1000 trees. Posteriorly, the analysis of ancestral characters reconstruction 
was performed using stochastic mapping and Bayesian analysis. This study 
is still under developemnet, but some results indicate a strong correlation 
between coordinated singing and cooperative behavior.
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Meaning and context 
in bonobo gestures

Nonhuman great apes deploy a set of over 60 gestures to communicate, 
and these gestures can be used flexibly for different meanings and in 
different contexts. However, past studies have tended to focus on either 
meaning or context without examining them together. Here, we present 
research on the gestural repertoire and meanings of wild bonobos (Pan 
paniscus) at Wamba, DRCongo. We tested the effects of sequence-order 
syntax and situational context on gesture meanings. We found no effect 
on a gesture's meaning from its presence and position in sequence. 
However, two aspects of social context did affect meaning: behaviour of 
the signaller immediately prior to gesturing, and relative age/sex of 
signaller and recipient. The intended meaning of ambiguous gestures was 
almost completely disambiguated by means of these aspects of context. 
Our findings suggest the use of contextual information to interpret 
ambiguous signals predates the uniquely-human lineage and is not 
specific to language.
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Does anthropogenic 
noise conflict with 
the intra-specific 
aggressive acoustics 
utilized by Gryllus 
bimaculatus?

Through continuing global urbanisation, habitats are becoming more 
impacted by the presence of anthropogenic noise. Notably, research has 
shown that this acoustic pollutant frequently conflicts with acoustic 
behaviours of various functions, and in a number of different species. 
Here, we investigate the consequences of anthropogenic noise when it 
conflicts with the intraspecific aggressive acoustic signal of the 
Mediterranean field cricket, Gryllus bimaculatus . In this species, males 
perform a series of stereotypic agonistic behaviours that culminates in a 
victory song that is thought to help in establishing dominance between 
two individuals. Despite previous findings, the behaviour of individuals, 
and the overall interaction intensity, were not found to differ between 
three acoustic conditions. These results open discussion for why this song 
remains reliable under anthropogenic noise conditions, such as signal 
function, multi-modal signalling or basic signal-to-noise ratios.
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Human socialization 
leads to pet-like 
behaviours in free-
ranging dogs

Dogs' ability to read human communicative intents is cognitively 
remarkable. For example, pet dogs follow simple to complex human 
pointing cues. Such socio-coginitive skills are believed to stem from 
interplay of domestication and ontogeny. While domestication talks 
about genetic predisposition, ontogeny focuses on socialization with 
humans. Among the different dog populations, free-ranging dogs have the 
least human socialization levels. We quantified the effect of socialization 
on 80 adult free-ranging dogs; we further investigated their ability to 
identify informative and deceptive cues using a pointing gesture 
experimental method. We found a stong positive effect of socialization on 
dogs' point following tendencies. Socialized dogs did not distrust 
deceptive cues indicating trust building. In absence of socialization, dogs 
displayed enhanced capability to distinguish between deceptive and 
informative cues. The study provides evidence to such 'pet-like' behaviour 
in free-ranging dogs
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Human perception of 
social dimension in 
dog and human 
vocal emotion 
expressions.

Due to simple general rules of acoustic valence and arousal encoding 
emotion communication is possible not just within but across species too. 
However, less is known about the third, so-called social dimension of 
emotion in this regard. This social dimension shows whether the adaptive 
reaction of listeners would be approaching or avoiding the caller. To 
explore how the sounds' acoustic parameters (call length, pitch, tonality) 
affect this, we created an online questionnaire, where participants 
listened to human and dog vocalizations and indicated whether they 
would approach or withdraw from the caller. We found that noisier calls 
in general evoked avoidance while tonal ones an approach. Additionally, 
long and high-pitched calls evoked approach, long but low-pitched 
withdrawal, while short calls in general had an approach evoking effect. 
Based on our results we can conclude that species independent general 
rules of acoustic emotion encoding seem to apply to the social dimension 
too.
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Why do songbirds 
communicate with 
dancing?

Multimodal signaling is assumed to contribute to efficient communication 
by improving signal efficacy and/or increasing information in signals. 
Cordon-bleus are socially monogamous songbirds and both males and 
females perform 'tap dance'-like display with singing. They hop with their 
heads pointed upwards and stamp their feet several times so rapidly that 
it is invisible to the naked eye. The fieldwork study in Tanzania suggested 
the tap dance-like display can produce multimodal signals such as visual 
signal, non-vocal sounds and vibrations. The multimodality seems to 
ensure appropriate signal transmission under fluctuating environmental 
conditions. I also revealed that signal receivers are more responsive to 
song which is accompanied by dance display compared to song alone. 
Although previous songbird studies have often focused on only singing 
behavior, my study strongly suggests multimodal signals by dance display 
play a crucial role for courtship communication of songbirds.
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Wild-captive 
contrasts in non-
vocal communicative 
repertoires and 
functional specificity 
in orangutans

The creation of novel communicative acts is an essential element of 
human language. Although some research suggests the presence of this 
ability in great apes, this claim remains controversial. Here, we use 
orangutans (Pongo  spp.) to systematically assess the effect of the wild-
captive contrast on the repertoire size of communicative acts. We find 
that individual communicative repertoires are significantly larger in 
captive compared to wild settings, irrespective of species, age-sex class or 
sampling effort. In Sumatran orangutans, the more sociable and terrestrial 
species, functional specificity was also higher in captive versus wild 
settings. We thus conclude that orangutans, when exposed to a more 
sociable and terrestrial lifestyle, have the behavioral plasticity to "invent" 
new communicative behaviors that are highly functionally specific. This 
productive capacity by great apes is a major prerequisite for the evolution 
of language and seems to be ancestral in the hominid lineage.
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Vocal convergence in 
Guinea baboon 
grunt vocalizations

The extent to which nonhuman primate vocalizations are amenable to 
modification through experience is relevant for understanding the 
substrate from which human speech evolved. We tested whether the 
acoustic structure of male Guinea baboon grunts varied with social level. 
Guinea baboons live in a multi-level society, with units nested within 
parties nested within gangs. Males are philopatric, resulting in increased 
male relatedness within gangs and parties. Grunts from members were 
more similar within than across social levels, but the effect sizes were 
small. Yet, acoustic similarity did not correlate with genetic relatedness. 
We consider the acoustic convergence a result of sensory-motor 
integration and suggest this to be an implicit form of vocal learning shared 
with humans, in contrast to the goal-directed and intentional explicit form 
of vocal learning unique to human speech acquisition.
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Sex and seasonal 
differences in preen 
oil chemical 
composition: what 
do they tell us about 
the function of 
preen oil?

The preen oil of birds is used as a proxy of avian body odour and contains 
information, notably on sex and season. We performed a systematic 
literature search and found 47 studies investigating sex and/or seasonal 
differences in preen oil composition, comprising 66 species. Seasonal 
differences were reported in almost all species studied (94%) whereas sex 
differences were not as common (39%). We conducted a comparative 
analysis using Bayesian logistic models (MCMCglmm) to investigate the 
determinants of sex and seasonal differences, to question the function of 
preen oil. We show that 1) sex differences are more frequent during the 
breeding period and in species with uniparental incubation, and that 2) 
seasonal differences are more frequent in the incubating sex, but only in 
species that nest on the ground. These results suggest that preen oil could 
be an olfactory cue used for reproduction in non-ground nesting species, 
but for olfactory crypis in ground nesting species.
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Sociality and 
signaling activity 
modulate 
information flow in 
river otter 
communication 
networks

The drivers of olfactory signaling decisions in scent-marking animals are 
not well understood. Using coastal river otters, which regularly scent-mark 
at latrines, we tested the hypotheses that signaling behavior is influenced 
by sociality and locally acquired information on the presence of 
conspecifics. Using trail cameras, we found that solitary otters were more 
likely to perform both sniffing and scent marking compared with otters in 
groups. Signalers demonstrated a greater tendency to scent mark at highly 
active latrines. When in groups, scent-marking frequency increased when 
other individuals were signaling. In concert, our results suggest that in 
river otters, scent-marking decisions minimize signal dilution by being 
performed in small groups and maximize the receivers through 
preferential signaling at latrines with higher activity. Understanding 
individual and population-level signaling decisions can be crucial because 
they can have implications for key fitness-related events
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The "Law of Brevity" 
in animal 
communication: 
signaling 
optimization is 
determined by call 
amplitude rather 
than duration

The efficiency of informational transfer is one of the key aspects of any 
communication system. The informational coding economy of human 
languages is often demonstrated by their almost universal fit to Zipf's 
"Law of Brevity," expressing negative relationship between word length 
and its usage frequency. We used tiny recorders to examine the complete 
vocal repertoire of rock hyraxes. Sexes differed in repertoire size, call 
usage, and adherence to coding efficiency principles. We found that 
hyraxes optimize call amplitude rathen than duration. Amplitude needs to 
be considered when studying repertoire optimization. Call length might be 
overrated.
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Song structure, food 
availability, and 
territoriality in the 
Riverbank Warbler 
(Myiothlypis 
rivularis, Aves: 
Passeriformes)

We described the vocal and territorial behaviors of the riverbank warbler 
(Myiothlypis rivularis ) and tested if birds with higher vocal performances 
occupy smaller territories and with higher arthropod masses. Riverbank 
warbler territories are slightly larger than those of other Parulidae but 
smaller than those of many other insectivorous tropical birds. We found a 
triangular distribution between trill rate and frequency bandwidth for the 
trilled portion of male songs, indicating a high demand for the vocal 
apparatus to coordinate both parameters. Females producing 
broader frequency bandwidth songs occupied smaller territories, 
suggesting a possible role in territoriality. However, territory attributes 
did not relate to male song parameters. Here we present new data on 
riverbank warbler behavior, contribute with the knowledge on vocal and 
territoriality of Parulidae in the Atlantic Forest, and highlight the need for 
further studies on female song and its role in territorial defense.
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Maturational 
changes in song 
sparrow song

Age-related changes in sexually selected assessment signals have been 
identified in diverse taxa. One type of change that occurs after reaching 
breeding age is delayed maturation, which has been observed in the songs 
of several birds. In this study, we analyzed songs recorded across the first 
three years of life in hand-reared song sparrows (Melospiza melodia ) to 
detect age-related changes. We focused on three measures of song 
complexity and four measures of song production patterns. All measures 
of song complexity, singing rate, and time interval significantly differed 
between ages 1-2 and 1-3, whereas no significant change occurred 
between ages 2-3, providing evidence of early-life age-related change 
across multiple features. Based on these features, a linear discriminant 
model could distinguish between the song of young (age 1) and older (age 
2-3) males. These findings provide support for song as a signal of age, 
which may have implications for mate choice and reproductive success.
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Singing in a 
fragmented 
environment: the 
effects of 
neighbours, time of 
day, and seasonal 
variation on vocal 
behaviours of female 
and male tropical 
wrens

Bird vocalizations serve diverse functions including territory defence 
against neighbouring conspecific animals. In tropical regions, it is common 
for both sexes to sing solo songs and duets to defend territories. We 
analyzed recordings of Rufous-and-white Wrens over a 17-year period, 
focusing on vocal behaviour and variation in the number of territorial 
neighbours within their fragmented habitsts. We hypothesized that the 
number of conspecific neighbours would influence vocal behaviours, 
including rates of female and male solo songs, duet responsiveness, 
repertoire use, and song-switching. For females, we found that wrens 
change song-types more often with more neighbours, but males showed 
no effect of neighbours. We found variation in time of day and time of 
year in both sexes. Our results underscore the idea that we must explore 
female and male birds independently, because sexes may respond 
differently to external factors.
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Acoustic Ranging in 
Meadow Katydids

For many insects advertisement calls made by males are the primary 
method of mate choice. Females often have a preference for higher 
amplitude calls. However, if a male is capable of making a louder call than 
his neighbour he still might be perceived as the quieter of the two, if he is 
farther away from the female. As calls travel through air, higher frequency 
components attenuate faster than lower frequency components. A female 
could use this information to know the relative distance of calling males. 
We tested this in Orchelimum pulchellum , a meadow katydid that uses 
broad spectrum calls. We found that females are more likely to do 
positive phonotaxis towards a call with excess high frequency attenuation. 
They even have this preference when the calls with excess attenuation are 
quieter.
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Arginine vasotocin 
affects motivation 
and rate of calling, 
but not the response 
to competition, in 
the gray treefrog 
Hyla chrysoscelis

Hormones affect baseline behaviors, but also behavioral plasticity. We 
examined the effects of arginine vasotocin (AVT), a hormone involved in 
social behavior, on baseline advertisement calling and the response to a 
competitive challenge in the gray treefrog, Hyla chrysoscelis . Males 
injected with AVT were more likely to resume calling, and called at higher 
rates than control males injected with saline. However, there were no 
effects of AVT on how males changed their calls in response to 
competition. Our results generally align with other studies on how AVT 
affects anuran vocalizations, and suggest that its primary effect is on 
motivation to call, with less of an effect on plasticity in response to 
competition. Nevertheless, these effects on call motivation are significant 
because mating success is often determined more by participation in the 
chorus than by the values of specific call characteristics.
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Antiparasitic 
referential alarm call 
elicits mental time 
travel in the host of 
a brood parasite

Yellow Warblers (Setophaga petechia ) use referential seet calls to warn 
their mate of nearby brood-parasitic Brown-headed Cowbirds (Molothrus 
ater ). Females who hear this call rush back to and sit upon their nests as 
if to prevent parasitism. However, most cowbirds do not lay their eggs 
during daytime hours and instead do so just prior to sunrise, minimizing 
discovery by their hosts through sight. Here we tested whether female 
Yellow Warblers extend their antiparasitic responses to seet calls into the 
future, by sitting more tightly on their nests at sunrise the day after being 
warned via seet calls about cowbirds. As predicted, daytime playbacks 
with seet calls caused female warblers to leave their nests less often on 
the following morning, relative to prior playbacks of antipredator chip 
calls or silent controls. Such a referential signal that causes a future 
response is consistent with episodic-like time travel in the host of a brood 
parasite.
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Weather, singing 
behaviour and song 
performance in 
Adelaide's warbler 
(Setophaga 
adelaidae)

Birdsong responds to a host of external factors, including the weather. For 
example, some species start their dawn chorus earlier when the air 
temperature (Ta) increases. While it is clear that weather influences song, 
the extent of this influence remains unclear. In this study, we describe the 
effects of weather parameters on song delivery and song structure in a 
tropical warbler. In addition, we test predictions of the hypotheses that 
intense early morning singing causes birds' body temperature to increase, 
leading to higher song performance, and that this relationship is mediated 
by weather. Our dataset comprises 4 years of field observations on 
Adelaide's warblers (n= 37,976 songs, 70 males) and concurrent weather 
data. Preliminary analyses suggest a positive curvilinear effect of Ta on 
performance. This study will improve our understanding of the effect of 
weather conditions on birdsong and may provide insights into the impacts 
of climate change on acoustic communication in birds.
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Black-capped 
chickadees (Poecile 
atricapillus) can 
identify individual 
females via their fee-
bee songs.

The ability to discriminate between familiar and unfamiliar individuals is 
critical to avoid wasted time and energy during intraspecies interactions. 
In the current study, we used an operant discrimination task to determine 
whether female and male black-capped chickadees can discriminate 
between fee-bee songs produced by individual female chickadees. Birds 
trained on natural categories - the songs of individual females - learned to 
correctly respond to stimuli more quickly than birds trained on randomly 
selected song stimuli and were able to transfer this learning to new songs 
of the same categories. In addition, when exposed to only the bee portion 
of the songs of rewarded individuals, chickadees generalized their 
responses, however this generalization did not extend to the fee portions 
of songs. Results suggest that chickadees can use female-produced song 
for individual identification. However, the particular acoustic features 
underlying this ability require further investigation.
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Acoustic indicators 
of arousal in human 
and rhesus macaque 
screams

Acoustic variation within call types correlates with arousal in generally 
consistent ways across mammalian taxa. We assessed this consistency 
across humans (Homo sapiens) and rhesus macaques (Macaca mulatta), 
focusing on screams. Screams are an evolutionarily old call type with 
largely conserved acoustic features shared by an array of vertebrate taxa, 
including these two species. In an observational study of rhesus 
macaques, the intensity of agonism received by (and thus, the arousal of) 
a victim was positively correlated with the fundamental frequency (F0) of 
their screams, matching trends reported in other taxa and call types. In a 
forced-choice task, human listeners accurately judged the arousal 
conveyed by these screams, facilitated in some cases by F0 differences. 
Similarly, human listeners perceived higher-F0 conspecific screams as 
conveying higher arousal. These findings support the hypothesis of 
phylogenetic continuity in the expression of arousal within screams.
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Sexual 
communication 
using a 
multicomponent 
chemical signal in 
the diurnal gecko 
Cnemaspis 
mysoriensis

Chemicals used in signaling complex social information in animals across 
taxa are often composed of mixtures of multiple compounds. In the 
diurnal gecko Cnemaspis mysoriensis,  ventral secretions of males contain 
many compounds, of which cholesterol and squalene are not present in 
females. Tongue flick responses of individuals were quantified towards 
cholesterol and squalene individually, and together. Receiver responses 
towards a gradient of stimulus concentrations were also quantified. The 
results show that cholesterol and squalene are redundant signal 
components since they elicit similar levels of response when presented 
separately and together. These responses are similar to those towards 
male ventral secretions, confirming the sex recognition role of this signal. 
Finally, females were able to detect and change their response with 
different stimulus concentrations, suggesting that cholesterol and 
squalene also signal individual identity, and possibly even male quality to 
females.
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CalliFACS: A new 
muscle-based coding 
system to measure 
common marmosets 
facial movements

Facial expressions are central for communication and emotion in 
mammals. Humans automatically categorise facial expressions as a single 
emotion-linked object (e.g. happy face), but fail to detect subtle individual 
cues (e.g. brow raise) that are part of the global expression. The gold 
standard tool for human facial behavior, FACS (Facial Action Coding 
System), avoids this issue by objectively measuring movement linked to 
each facial muscle (coded as Action Units, AUs). Using developed 
methodology for other species (www.animalFACS.com), we created the 
CalliFACS for the common marmoset. By combining anatomical 
information with video analysis (>5h) of marmosets (N=100) in a wide 
range of contexts, we classified individual facial movements into AUs 
based on its underlying muscles. We identified 15 AUs, 15 Action 
Descriptors and 4 Ear Action Descriptors. CalliFACS is an objective 
scientific tool to better understand the communication and expression of 
common marmosets.
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Holistic approaches 
to promoting human 
elephant coexistence 
in the Kasigau 
Wildlife Corridor of 
Kenya

Across Africa, savanna elephants and humans struggle to coexist at the 
interface of small shareholder farming communities and areas of refuge 
for elephants. Elephants leave these areas and enter villages to forage on 
farmers' crops in the dark of night causing farmers to lash out. 
Understanding crop raiding and finding solutions to mitigate this behavior 
is the focus of our work in Kenya where we recently published work on a 
new and effective metal strip fencing deterrent. We also work with 
communities to increase sustainable livelihoods and address the drivers 
of these contentous events. We're explore interdisciplinary projects that 
focus on ways to lessen the impacts of human elephant conflicts including 
climate smart agriculture, capacity building, and predictive frameworks 
that let farmers know when elephants are near. Socio-ecological 
approaches are essential to address this issue that helps to conserve 
elephants and improve livelihoods for local people.
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Egg-laying order, 
maternal effects, and 
embryonic growth in 
American Robins

Mothers may preferentially allocate embryonic resources to later-
produced offspring to offset the costs of competition with older siblings. 
To test this hypothesis, we investigated maternal resource allocation and 
embryonic development of American Robins. We collected eggs on the 
day of laying to analyze the relative mass of egg components, including 
yolk and albumen. We also incubated eggs until day 8 to measure heart 
rate and embryo size (mass, eye diameter, tarsus, wing, and bill length) 
and relate development to laying order. First laid-eggs were smaller and 
second-laid eggs had larger yolks than other eggs in the laying order. 
There was a weak negative relationship between embryo size and pre-
incubation egg weight, there was no relationship between laying order 
and any metric of embryo development. In the future we will further 
investigate egg constituents, including concentrations of lipids, proteins, 
and steroid hormones, and relate them to laying order and development.
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Single-mother 
rearing shapes 
offspring social 
interactions and the 
ability to cope with 
stressful situations 
in a sex-specific 
manner in the 
prairie vole

Prairie voles are a biparental rodent species, and the quantity and quality 
of parental care can affect development of offspring social behavior. 
Female prairie voles that rear their young without a partner do not 
supplement the care provided by the father and are more anxious than 
females rearing in biparental units. We recently found that offspring 
raised by a single mother showed sex-specific alterations in social and 
stress-coping behaviors. Specifically, males reared by single mothers were 
more social in a social preference test than males raised by both parents 
and females raised in either condition. Males raised by single mothers 
were also quicker to display immobility in the forced-swim test than males 
raised by both parents, while females reared by single mothers took 
longer to display immobility than females reared biparentally. These 
results show that reduced parental care in the form of paternal absence 
creates different behavioral phenotypes in male and female offspring.
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Infant development 
in wild Verreaux's 
sifaka (Propithecus 
verreauxi), Kirindy 
forest Madagascar

Many factors influence infant development and cause variation across and 
within species. Here we report on the development of wild Verreaux's 
sifaka, which are characterized by a puzzling mismatch beteen dental 
precocity and relatively slow postnatal growth. We examined how infant's 
age, sex, mother's age and environmental variation influence infant's 
physical, locomotor and social development until weaning. We collected 
behavioral data of mother-infant dyads of 16 infants from three birth 
cohorts (2017-2019) in Kirindy Forest, Madagascar and assessed skeletal 
and somatic growth through photogrammetry and weighing respectively. 
We found that infant's physical growth was positively correlated with 
their age, without any sex differences but decreased across study year. 
Foraging started earlier and influenced negatively by mother's age. We 
found sex differences on locomotor and social development. Infants are 
not yet independent from their mother at their 5 months.
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Humans as game-
changers in the lives 
of free-ranging dogs

Free-ranging dogs are a ubiquitous part of all human habitations in India. 
They are an excellent model system for understanding the evolution of 
the dog-human relationship. We carried out a study to estimate dog 
densities and activity levels in 13 different areas before, after and during a 
festival, that typically causes a huge surge in human flux and resources for 
dogs. We found that human flux, rather than resource availability affected 
dog densities, with fewer dogs being observed during the festival, in spite 
of the availability of a large amount of food. This study shows how 
interactions with humans play a key role in shaping the behaviour of free-
ranging dogs.
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Extreme predation 
aversion as an 
historical 
precondition for 
singing behavior

Many animals produce sounds with song-like qualities to communicate 
who and where they are to conspecifics when their senses of smell, and 
vision, are rendered ineffectual across long, occluded distances. Social 
factors drive song evolution, but we consider the neglected effects of 
habitat which are difficult to observe, measure, and analyze. In particular, 
predation, trophic rank, and size inequalities could manifest as key 
evolutionary influences in determining motivations for vocalizing as doing 
so can sacrifice the position of callers. We explore how singing cetaceans, 
birds, and primates avoid predators using size, flight, and trees. We also 
posit a replacement of arboreal protection with ballistics and group 
intimidation as the key shift in human evolution towards protomusical 
rhythm. Diet, broadly expanded to also include both predation risks and 
payoffs, could be construed as the aboriginal evolutionary prime-mover 
driving the evolution of singing and protomusical behavior.
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Do Animal Assisted 
Intervention and pet 
dogs differ in their 
showing behavior?

Dogs are known to engage in showing behavior and indicate the location 
of hidden rewards to humans. To do so, they gaze towards the target and 
alternate their gaze between target and observer. However, research has 
not yet focused on dogs with particular life experiences. Prior studies 
highlighted the importance of gazing behavior in the communication of 
dogs participating in Animal Assisted Interventions (AAI). Our aim was to 
compare their behavior with that of pet dogs during a showing task 
featuring hidden food. Results indicate that dogs overall engaged in 
showing behavior as they gazed more towards a baited pot and 
alternated their gaze more on showing trials than control ones. However, 
differences between AAI and pet dogs were minimal. Nevertheless, 
owners of AAI dogs were more successful than owners of pet dogs in 
following their dogs' indications. This suggests they may be more skillful 
readers of their dogs' behavior, which can be crucial to ensure welfare 
during AAI sessions.
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How does oxytocin 
administration affect 
gazing behavior in 
Retriever dogs?

Oxytocin (OT) is a hormone known to be involved in dog-human 
interactions. For instance, OT administration increased gazing at the 
human face in mixed breed pet and shelter dogs during a communicative 
task. However, differential effects of this hormone have been reported 
according to the breed of the dogs. The aim was to evaluate the effects of 
intranasal administration of 16 IU of OT on gazing to the human face in 
Golden and Labrador Retrievers. During the acquisition phase of the task 
dogs were given food each time they gazed at the human face, while 
gazing was not reinforced on the extinction phase. Results indicate that 
dogs who received OT gazed more during extinction than those who 
received saline, but this effect was only seen in gonadally intact dogs. This 
suggests an interaction between OT effects and neutering status in these 
breeds. These findings highlight the importance of considering these 
factors when studying the mechanisms underlying dog-human 
interactions.
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Vocal expression of 
emotions in contexts 
of anointing 
behaviour of the ring-
tailed coati (Nasua 
nasua) in Brazil

The unique demands of living in urban areas drives the coatis to adapt 
their diverse behavioral repertoire, which labels them as nuisance species. 
Additionally, we expect that coatis lacking predatory avoidance behavior 
choose ash soap and inert items to relieve itching rather than anointing 
themselves with predator feces to promote chemical camouflage. Since we 
reported the anointing behavior with human-introduced products in 2016, 
we are now interested in the affective states of the individuals performing 
anointing behavior, and in recording the utterances in positive and 
negative contexts to further acoustic analyses. While chirps, squawks and 
combinatorial syllables are expected to follow the positive contexts of 
grooming, whines, squeaks, and whistles are expected in the agonistic 
behaviors. Furthermore, we hope our research findings will provide an 
ethological and health indicator to assess positive and negative welfare of 
the social carnivores living close to human settlements.
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Considering the 
Quality of Quality 
Controls: A Look at 
Reliability Testing in 
Behavior Research

Observational behavior research relies on standardized methods to 
ensure consistent data collection. Reliability testing, where untrained 
observers are tested against the behavior identifications of an expert 
observer, is an important internal validation process. Recent software 
advances have made reliability testing easier and more accessible, but 
additional research is needed to understand potential factors that may 
impact the quality of these quality control procedures. In this study, we 
examined five years of reliability test data recorded on multiple species at 
Lincoln Park Zoo. Specifically, we considered the potential impact of 
animal activity levels, behavioral diversity, and species differences on 
reliability test scores. Further, we identify the actual percent of behaviors 
in ethograms that have been assessed during reliability testing. We 
suggest best practices to consider when conducting reliability tests and 
encourage additional research in training ethological methods.
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Testing the conflict-
cohesion hypothesis: 
effects of simulated 
territorial intrusions 
on metrics of social 
cohesion in banded 
mongooses (Mungos 
mungo)

Intergroup conflicts are widespread and may favour the evolution of 
cooperation within groups. The conflict-cohesion hypothesis suggests that 
groups should become more socially cohesive in response to intergroup 
conflicts, thereby increasing their resilience or competitive ability. 
However, the evidence to support this is largely varied. We tested the 
conflict-cohesion hypothesis in banded mongooses (Mungos mungo ) by 
simulating territorial intrusions and measuring three different metrics of 
group cohesion. We found that the metric used to measure cohesion 
influenced whether groups of banded mongooses were found to be more 
or less cohesive in response to intergroup intrusions, with reduced 
behavioural cohesion possibly indicating a division of labour. Our results 
show how cohesive responses to intergroup conflicts depend on the 
metric used and therefore suggest that such metrics should be carefully 
considered in future studies investigating how conflict and cohesion are 
linked.
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Chimpanzees' 
dexterity and 
technique while 
termite fishing 
(Goualougo Triangle, 
Republic of Congo)

Although the phenomenon of termite fishing by chimpanzees (Pan 
troglodytes ) has historical and theoretical importance, we still have a 
limited understanding of how chimpanzees accomplish this activity, and in 
particular, about the details of their action skills and the nature of 
individual variation in fishing techniques. We examined movements, hand 
positions, grips, and other details from remote video footage of seven 
adult and subadult female chimpanzees using plant probes to extract 
Macrotermes muelleri  termites from epigeal nests. Chimpanzees have 
been described to eat termites in two distinct ways: directly from the 
probe or by sweeping them off the probe with one hand. We describe a 
third technique: sliding the probe between the digits of one stationary 
hand as the probe is extracted from the nest. The sliding technique 
requires complementary bimanual coordination (simultaneously 
extracting with one hand and grasping lightly with the other).
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From wild to captive: 
Behavioural 
responses of 
Western Tragopan to 
captivity.

Western Tragopan is a threatened pheasant endemic to the north-
western Himalaya. The only global captive stock of around 50 tragopans is 
maintained for conservation breeding in Himachal Pradesh, India. The 
stock comprises of multi-generational captive-bred individuals and their 
wild-origin founders. A comparison of behavioural profiles of wild-origin 
and captive-bred individuals was undertaken. Observations revealed 
seasonal patterning of behaviours in the wild-origin birds. Further, they 
were more vigilant, engaged less in locomotory behaviour and foraging, 
more in comfort behaviours and stayed hidden. On the contrary, captive-
bred birds showed reduced vigilance and hiding, increased movement and 
lack of behavioural seasonality. These patterns are likely to affect the 
survival of captive-bred birds upon reintroduction. The husbandry and 
release protocols for the species should adaptively incorporate methods 
to promote behavioural profiles consistent with wild-born individuals.
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New breeding area, 
old foraging habits

We explored how Lesser black-backed gulls respond to breeding habitat 
loss. We investigated how individuals adjusted their foraging behaviour 
after relocating, and whether there were any reproductive consequences. 
To this end, we compared offspring growth between relocated and 
resident parents. Using GPS- tracking, we further investigated the foraging 
behaviour of relocated individuals and residents in the old and new 
colony. We found negative consequences of relocation on offspring 
development, which were apparent when brood demand was 
experimentally increased. These reproductive costs are likely driven by 
enhanced foraging efforts. The relocated gulls kept using the same 
foraging areas as the residents of their old colony, and as a consequence 
travelled much further, even though food sources were available nearby. 
This suggests that the gulls did not optimally adapt to their new food 
landscape, and were less flexible than expected of a species with a wide 
ecological niche.
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Scavenging strategies 
in free-ranging dogs

Domestic dogs have descended from gray wolves through a process of 
domestication evolving from a predominantly hunting to a scavenging 
lifestyle. Free-ranging dogs in India mostly subsist on a carbohydrate rich 
diet. They usually live in groups but tend to forage solitarily, though 
sometimes humans provide food to groups. In a "Cafeteria Choice Test" 
like condition, they use a Rule of Thumb to locate meat, even when 
scavenging in garbage, thereby maximizing their protein intake. 
Individually, they utilize a Sniff-&-Snatch strategy for maximizing meat 
uptake from the noisy background of garbage. They often compete with 
conspecifics, other scavenging species and are sometimes threatened by 
humans during scavenging. Even under such constraints, dogs follow 
preferential feeding by eating the protein first, followed by carbohydrate
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Conspicuous 
coloration in orb-
web spiders

Many orb-web spiders have yellow and UV patches that guarantee 
increased foraging success. Some studies propose that this may be 
explained by biases in insect visual processing or because the conspicuous 
colors mimics flowers coloration. However, some studies have not found a 
positive effect of coloration on prey attraction. We used a meta-analysis 
to summarize all the studies conducted so far in this topic, and to 
investigate different experimental approaches as sources of 
heterogeneity. We found that body coloration has a positive effect on 
prey capture, however, it was associated to a great heterogeneity. Type of 
experiment and type of observation used among studies were not 
responsible for the heterogeneity observed. The color category may affect 
prey attraction, but experiments using yellow spiders and not-yellow 
spiders showed similar positive effect sizes. Therefore, future studies 
should pay attention to other factors that may influence prey attraction.

Foraging



1/26/21 18.50 Powell E. 
C.

Painting, 
C., 
Machado, 
G., Hickey, 
A., Holwell, 
G.

University 
of 
Auckland; 
University 
of 
Waikato; 
Universida
de de São 
Paulo; 
University 
of Florida

https://twi
tter.com/e
rincpow

Diet, predators, and 
defensive behaviors 
of New Zealand 
harvestmen 
(Opiliones: 
Neopilionidae)

The Neopilionidae is a highly diversified harvestman family in New 
Zealand. Although many species are abundant in the field, basic 
information on their natural history is absent. Here we describe the diet, 
predators, and defensive behaviors of 13 species across three genera, 
Forsteropsalis, Mangatangi, and Pantopsalis . Using three years of field 
observations, we first identify food items finding that neopilionids are 
opportunistic, generalist foragers with a diet composed of various 
predated and scavenged soft-bodied invertebrates, including worms, 
species from nine orders of insects, and two arachnid orders (including 
conspecifics). We then describe the first known invertebrate predators of 
New Zealand harvestmen, including seven spider species, and conduct a 
literature review to collate a list of 32 species of native and non-native 
vertebrates that prey on harvestmen. Finally, we describe the defensive 
behaviors, providing the first reports of autotomy and thanatosis in the 
family.
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Ecological and 
behavioral 
mechanisms of 
density-dependent 
habitat expansion in 
a recovering African 
ungulate population

Disturbances can remove factors that constrain populations, leading to 
resource depletion and density-dependent shifts into alternative habitats. 
Although studies have explored the demographic and ecological impacts 
of these processes, fewer have examined the individual mechanisms by 
which they occur. We explored these mechanisms in Gorongosa National 
Park, where armed conflict devastated large-mammal populations 
between 1977 and 1992. We show that following unrestricted population 
growth, the antelope waterbuck (Kobus ellipsiprymnus ) have depleted 
resources in the preferred floodplain habitat and expanded into the 
savanna. We found that waterbuck in these two habitats ate very 
different diets, which were higher quality in the floodplain. Yet, activity 
analysis suggests that plasticity in behavior has enabled waterbuck to 
tolerate the costs of density-dependent spillover as savanna waterbuck 
spent less time eating but still maintained positive energy balance.
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Pesticide effects on 
animal behaviour: a 
bee's perspective

Animal health should be protected from pesticide side-effects. 
Environmental risk assessment (ERA) schemes have been developed and 
implemented, decades ago, for this purpose. ERAs investigate the impact 
of pesticides on multiple non-target animals using standardised tests. 
However, the complex ERA systems focus on lethal effects, neglecting 
sublethal impacts. Physiological and behavioural effects are in fact more 
difficult to observe, measure, and interpret, as compared to lethal ones. 
Here, we use the honey bee as model species to investigate behavioural 
side-effects of pesticides. The honey bee colony is a superorganism which 
survival depends on complex individual behaviours. Here, we provide an 
overview of the subtle alterations caused by pesticides on bee behaviour. 
We further suggest how environmental risk assessment can be refined for 
the assessment of animal behaviours, towards a greater protection of 
animal and environmental health. Because alive does not mean healthy.
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Potential anxiolytic 
effect of melatonin 
in ewes during social 
isolation test

Melatonin is used to control sheep reproduction, but in rodents it has 
also anxiolytic effects. The aim was to determine if melatonin treatment 
reduces the behavioral response during social isolation in ewes. Twenty-
nine Manchega crossbreed ewes were allocated to three groups: treated 
group (MEL, melatonin implants were inserted for 5 days; n=11), control 
group (CON; n=9) and positive control (DIAZ, 0.1 mg/kg of diazepam; n=9). 
Each ewe was individually isolated in a 4x4 m novel arena during 5 min 
(social isolation test), videorecordingthe number of sniffings, escape 
attempts, vocalizations, urinations and defecations, and the time 
remaining immobilized.DIAZ ewes vocalized less times than CON ewes 
(8.5±7.4 vs 31.8±8.5; P= 0.02), and tented to vocalize less than MEL 
(8.5±7.4 vs 15.6±4.7; P= 0.1). There were no other differences. Further 
studies are needed to know if melatonin has anxiolytic effect in sheep.

Health and 
Welfare

1/26/21 19.30 Victor 
Aguiar de 
Souza 
Penha1

Fabricius 
Maia 
Chaves 
Bicalho 
Domingos2
, Alan 
Fecchio3, 
Jeffrey 
Bell4, 
Jason 
Weckstein
5, Robert 
E. 
Ricklefs6, 
Erika 
Martins 

1Graduate 
program in 
Ecology 
and 
Conservati
on, Federal 
University 
of Paraná, 
Curitiba, 
Paraná, 
Brazil. 
2Zoology 
Departmen
t, Federal 
University 
of Paraná, 

https://twi
tter.com/vi
ctoraspenh
a

Bird life-history traits 
predict 
haemosporidian 
parasites lineages 
specialization in 
tanagers

Specialization is an important parasite trait, since it restricts the number 
of hosts explored by parasites. We tested six complementary hypotheses 
that addressed haemosporidian parasite specialization. We extracted 
blood samples from 80 tanagers species to identify haemosporidian 
parasites and collected host life-history data from the HBW-Alive. We 
calculated two indices of parasite specialization: the mean pairwise 
distance (MPD) and the mean nearest taxon distance (MNTD). We showed 
that specialist parasites achieved a greater prevalence, meaning that they 
were efficient in exploring hosts. MPD-specialist parasites were associated 
with hosts from forested habitats, ground nest-builders with large clutch 
size and short incubation periods, whereas MNTD-specialists were 
associated to hosts having plant-derived diets. Our results indicate that 
bird's life-history traits can influence parasite specialization, being 
important constraints on haemosporidian parasite distributions.

Health and 
Welfare

1/26/21 19.40 Hurst, B.R. Orbach, D. 
N.

Texas A&M 
University-
Corpus 
Christi

https://twi
tter.com/B
rianna0922
5822

Scar Healing Rates 
on Bottlenose 
Dolphins in Different 
Natural Salinities

Photo-identification studies of dolphins use identifiable markings to 
distinguish individuals. Changes to markings can make identification 
difficult or inaccurate. We determined if salinity affects the healing rate of 
scars on bottlenose dolphins under natural conditions by assessing if 
dolphins residing in a high saline environment experience more rapid 
fading of scars/wounds compared to those living in lower salinity 
conditions. Photographs collected between 2014-2020 of the dorsal fins of 
dolphins in Laguna Madre, TX, the only hypersaline bay in the United 
States, were compared to the adjacent stock in Corpus Christi Bay, TX, a 
comparatively lower salinity environment. The rate of scar fading between 
the two stocks was determined by measuring the relative surface area of 
the scars on fins over time and correlated with salinity. The rate of scar 
healing affects the reliability of photo-identification, which has the 
potential to skew data collected over long term studies.
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Wounding in 
Bachelor Western 
Lowland Gorilla 
(Gorilla gorilla 
gorilla) Management

We collected survey data on 59 gorillas in 21 bachelor groups across 19 
zoos. Previous experience suggested that overnight housing protocols 
could be an important influencing factor on wounding rates. We ran 
Pearson's Correlations on the group data and a set of two-way ANOVA 
models to examine wounding within the context of overnight housing 
protocols as well as other management factors. We found a significant 
negative correlation between group duration, wounding rate, and 
overnight separation practices such that wounding rate decreases over 
time if and only if groups are separated overnight (r=-0.62078, N=11, 
p=0.0415). Based on our analyses, overnight housing practices have a 
significant impact on wounding particularly when paired with long-term 
group social history.
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Transmission bias in 
the cultural 
evolution of house 
finch song

In this study, we used a longitudinal dataset of house finch (Haemorhous 
mexicanus) song recordings spanning four decades in the introduced 
eastern range to assess how individual-level cultural transmission 
mechanisms drive population-level changes in birdsong. First, we 
developed an agent-based model that simulates the cultural transmission 
of house finch song given different parameters related to transmission 
biases, or biases in social learning that modify the probability of adoption 
of particular cultural variants. Next, we used approximate Bayesian 
computation and machine learning to determine what parameter values 
likely generated the temporal changes in diversity in our observed data. 
Specifically, we investigated whether (1) the population-level changes in 
house finch song are consistent with content bias, frequency bias, or 
demonstrator bias, and (2) how the rapid demographic expansion and 
crash in the introduced range has influenced cultural diversity.
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Apes do not 
naturally copy know-
how

Repeated claims have been made for ape know-how copying. But unless 
humans train or enculturate apes, apes do not copy know-how that goes 
beyond the individually reachable level.Repeated claims have been made 
for ape know-how copying. But unless humans train or enculturate apes, 
apes do not copy know-how that goes beyond the individually reachable 
level.Repeated claims have been made for ape know-how copying. But 
unless humans train or enculturate apes, apes do not copy know-how that 
goes beyond the individually reachable level.Repeated claims have been 
made for ape know-how copying. I will show that, unless humans train or 
enculturate them, apes do not copy any know-how that goes beyond an 
individually reachable level.Repeated claims have been made for ape 
know-how copying. I will show that, unless humans train or enculturate 
them, apes do not copy any know-how that goes beyond an individually 
reachable level.
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Payoff and rank 
biased learning 
when processing 
novel food in wild 
vervet monkeys

Social learning is a basis for traditions and is biased toward specific 
individuals or behaviors. Social learning strategies have been mostly 
studied in isolation, their interaction and the interplay between individual 
and social learning is less understood. We performed a field-based open 
diffusion experiment in a wild primate. We provided two groups of vervet 
monkeys with a novel food, unshelled peanuts, and documented how 
three different peanut opening techniques spread within the groups. We 
analyzed data using hierarchical Bayesian dynamic learning models that 
explore the integration of multiple social learning strategies with 
individual learning. We show that vervets preferentially use the technique 
yielding the highest observed payoff, and also bias attention toward 
individuals of higher rank. This shows that traditions may arise when 
individuals integrate information about the efficiency of a behavior 
alongside cues related to the rank of a demonstrator.
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Multiple behavioral 
components 
contribute to 
reproductive 
isolation between 
Heliconius species

Alternative mating tactics, mutual mate choice, and multiple mating cues 
can influence whether animals mate, but are not always dissected in case 
studies of speciation. Heliconius erato and Heliconius himera  are closely 
related butterfly species whose ranges overlap where distinct vegetation 
zones meet. We identified the behavioral components of assortative 
mating between them. In summary, females of both species more often 
rejected heterospecific males. Male choice was asymmetric, as only H. 
erato males preferred conspecifics. Female H. himera rejected males with 
blocked pheromones but did not reject males with altered coloration. In 
pupal mating, an alternative mating tactic, we observed a high rate of 
interspecific matings by H. himera  males, while H. erato  males were less 
likely to make mistakes. H. erato  males also initiated more male-male 
interactions toward conspecific males than heterospecific. These results 
demonstrate the importance of behavioral complexity in speciation.
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Male-Specific 
Behaviors of Dusky 
Dolphins Affect 
Frequency and Rates 
of Copulations

Drones provide an innovative and non-invasive tool to follow and video-
record individual dolphins at the surface of the water. A drone was used 
to explore the mating tactics of dusky dolphins (Lagenorhynchus obscurus ) 
off Kaikoura, New Zealand and discern how male-specific behaviors 
altered the frequency and duration of copulations. Forty-three videos of 
mating groups were analyzed. Specific prolonged male behaviors, such as 
inverted swims, increased both the frequency and duration of copulation. 
Additionally, affiliative behaviors initiated by males and reciprocated by 
females tended to precede copulatory bouts. This study reveals potential 
tactics males use to compete for mates, raises interesting questions about 
the roles of females in mate choice, and demonstrates a broad potential 
application of drones in behavioral research.
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Investigating the 
effect of social 
defeat on pair bond 
formation in prairie 
voles (Microtus 
ochrogaster)

Social conflict can increase vigilance and avoidance during future social 
encounters %u2013 even altering one's ability to form close relationships. 
Our current research reveals a sex-specific outcome to social bond 
formation in male and female prairie voles after social defeat.
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Drones used to 
explore dolphin 
mating

The mating behaviors and patterns of free-swimming cetaceans (whales, 
dolphins, and porpoises) are seldom documented due to logistical 
challenges systematically collecting data. For the first time, we used 
drones to explore dolphin mating patterns. We video-recorded 25 mating 
groups of dusky dolphins (Lagenorhynchus obscurus ) off Kaikoura, New 
Zealand in two distinct group types- Isolated Pods and Integrated Pods. 
The data did not support our hypothesis that groups form for sexual or 
social functions, respectively, as few differences in mating behavioral 
patterns were found between the group types. However, our findings 
were consistent with patterns obtained using boat-based follows, 
highlighting that drones can provide an accurate and non-invasive tool to 
assess dolphin behaviors. Additionally, the aerial perspective enabled the 
collection of metrics that have limited precision using other platforms 
(e.g. , bearing changes).
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Testing the 
'signalling by helping' 
hypothesis in 
cooperative chestnut-
crowned babbers 
using a helper 
removal approach

Selection on non-breeding, non-kin helpers among cooperative breeders 
cannot be explained by kin benefits and remains contentious. Several 
candidate direct benefits seek to explain help by unrelated carers. One 
possibility is that helping is a signal, used either to be permitted to 
remain on the dominant's territory (pay-to-say) or to show off to potential 
partners (social prestige). Correlational studies have found little support 
for signalling in the chestnut-crowned babbler, in which helpers vary in 
relatedness to breeders. We conducted a helper removal experiment to 
avoid the confounds of correlational studies and tested if: (a) remaining 
helpers compensated for the removal of others consistent with signalling 
hypotheses; and (b) returned helpers increased investment following 
removal as predicted under either hypothesis. The results of this study 
will have important implications for understanding if help by non-kin is 
likely to reflect adaptive helping selected by signalling.
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The Evolution of Egg 
Trading in 
Simultaneous 
Hermaphrodites

Egg trading - whereby simultaneous hermaphrodites exchange each 
other's eggs for fertilization - is one of the most widely cited examples of 
direct reciprocity among unrelated individuals. Yet how egg trading may 
invade a population of nontrading simultaneous hermaphrodites is still 
unresolved. We address this question with a mathematical model of a 
population that may include traders, providers, and withholders. Our 
results indicate that a combination of intermediate mate encounter rates, 
sufficiently high costs of egg production, and a sufficiently high probability 
that traders detect withholders is conducive to the evolution of egg 
trading. Under these conditions, traders can invade - and resist invasion 
from - providers and withholders alike. The prediction that egg trading 
evolves only under these specific conditions is consistent with the rare 
occurrence of this mating system among simultaneous hermaphrodites.
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The shape of 
plasticity in a 
fluctuating 
environment: An 
evolutionary model

Sensitive periods are widespread in nature, but the selection pressures 
that favor their evolution are not well understood. Here, we present a 
mathematical model of the evolution of sensitive periods in environments 
that fluctuate within generations. We explore traits that develop 
incrementally and irreversibly. Organisms sample cues and tailor their 
phenotypes to the environment. We vary the rate of environmental 
fluctuations, the reliability of cues, and the duration of adulthood. We 
use stochastic dynamic programming to compute optimal policies and 
then simulate developmental trajectories to obtain mature phenotypes. 
Results show that sensitive periods occur at the onset and later in 
ontogeny, but never at the end. As in models of stable environments, 
plasticity declines at the end of ontogeny. However, in contrast to those 
models, plasticity rarely drops to zero. We conclude that critical periods, 
in which plasticity terminates, are unlikely to evolve in fluctuating 
environments.
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Factors affecting the 
valley-wise 
distribution of large 
mammals in the 
Central Karakorum 
National Park, 
Pakistan

Knowing what factors influence species distribution at a particular scale is 
important for management and conservation. This study examined the 
distribution of nine large mammals in the Central Karakoram National 
Park (CKNP). Focus group discussions and questionnaire surveys were 
carried out in twelve valleys of the CKNP to collect data about the 
presence of target species and basic socioeconomic parameters. Rest of 
the environmental variables were extracted through GIS. Species 
distribution models were developed using principal component regression 
analysis. Ungulates appeared to be distributed away from the settlements 
at medium to high elevation in areas which provide food sources and 
escape cover. Distribution of brown bear showed positive inclination 
towards less populated valleys at lower elevations which encompass 
suitable vegetation. Prey availability and abiotic factors such as elevation, 
slope, and land cover explained the distribution of carnivores.
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Migration of Pacific 
Swifts from a 
breeding site on 
Sakhalin (Far East 
Russia) to Australia 
and back

We used geologgers to track migration of three individuals of Pacific Swift 
breeding on Sakhalin Island (Far East Russia) in the autumn of 2018 and 
spring 2019. Flying for about 9000 km back and forth, they avoid crossing 
large water bodies and take a detour (35%) along the East Asia and reach 
Australia through Greater Sunda Islands. Each individual used several 
'stopovers' in both autumn (46 days) and spring (40 days), resulting total 
average migration time in spring (50 days) being not much shorter than in 
the autumn (63 days). This pattern is similar to black swift performing a 
2.5 faster migration from N to S America (21 days in autumn and 20 in 
spring) and contrasts to common swift migrating from Northern Europe to 
Africa that take twice as much time for autumn migration compared to 
spring (69 and 29). Migration flight speed of Pacific swift in autumn is 1,5 
higher than in other swift species (577km/day), and in spring it reaches 
1000km/day.

Movement 
and 
migration

1/27/21 12.00 Horváth G Kerekes K, 
Nyitrai V, 
Berisha H, 
Balázs G, 
Herczeg G

ELTE 
Eötvös 
Loránd 
University

https://twi
tter.com/G
ergHorvat

No fear of the dark: 
Role of behavioural 
differences during 
colonization of a 
subterranean 
habitat in Asellus 
aquaticus

Adaptive shift hypothesis predicts that extreme habitats like caves should 
be colonized by the boldest (i.e. risk-prone and most active) subset of the 
original surface population, while it is equally plausible that risk-averse 
individuals colonize caves to avoid predators or competition. To test these 
predictions, we sampled populations of the freshwater crustacean Asellus 
aquaticus along the route of colonising a thermokarstic water-filled cave 
from surface habitats. Individual movement activity and colonization 
speed were repeatedly assayed both in the absence and presence of light. 
Contrary to our expectations, surface individuals were more active in the 
absence of light. Nevertheless, as expected, cave-adapted individuals are 
less active than surface conspecifics in the dark. Recent-colonizers (i.e. 
surface-type individuals collected from the cave) showed increased 
colonization speed compared to other surface populations, in line with 
the predictions of adaptive shift hypothesis.
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First full-year track 
reveals migration 
strategy of a 
humpback whale in 
the eastern North 
Atlantic

Humpback whales spend half their lives migrating between polar summer 
feeding grounds and tropical winter breeding grounds. In the eastern 
North Atlantic, some whales extend the feeding season by 3 months, 
spending the winter in coastal waters of Norway. Questions arise around 
the phenology, pace and energetic constraints associated with this unique 
strategy. We address these questions with the first fully documented 
migration of a humpback whale, tracked by Argos satellite. We follow a 
pregnant/lactating female, estimating travel speeeds and the associated 
cost of transpoort required to complete a successful breeding migration. 
We identify the location of birth and account for lactation cost, filling 
knowledge gaps of this most sensitive population segment. This study 
presents unique insights into humpback whale migrations in this region, 
with implications for the study of baleen whale migrations worldwide, and 
provides baseline information for ecosystem management and 
conservation.
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Against the Wind: 
Finescale Tactics for 
Changing 
Windscapes

Windscapes affect energy costs for flying animals, but animals can adjust 
their behavior to accommodate wind-induced energy costs. Theory 
predicts that flying animals should decrease air speed to compensate for 
increased tailwind speed and increase air speed to compensate for 
increased crosswind speed. In addition, animals are expected to vary their 
foraging effort in time and space to maximize energy efficiency across 
variable windscapes. I will report how two species of seabirds alter their 
fine-scale (wingbeat kinematics), medium-scale (foraging tracks) and 
longer-scale (provisioning rates) in response to varying windscapes. 
Briefly, adults buffered the adverse effect of high winds on chick growth 
rates by switching to other food sources during windy days or increasing 
food delivery rates when weather improved.
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Population biology 
of bottlenose 
dolphins in the 
Texas Coastal Bend

Marine habitats are increasingly exposed to anthropogenic stressors, 
particularly in regions of heavy industrialization. Bioindicator species, such 
as bottlenose dolphins, can reflect the fitness of an ecosystem. The 
Coastal Bend region in Texas is highly industrialized and inhabited by 
diverse marine biota including bottlenose dolphins. Long-term photo-
identification data of dorsal fins were used to determine the residency 
patterns, site fidelity, and abundance of dolphins relative to the presence 
of anthropogenic stressors including habitat degradation, water quality, 
and vessel strikes. The identification of areas of high risk where dolphins 
frequently occur can be used to inform conservation management and 
implement policies to protect this imperiled stock and the 
microecosystem as a whole.
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Life on the edge: 
identifying mountain 
goat (Oreamnos 
americanus) habitat 
hotspots in the high 
alpine

Mountain goats (Oreamnos americanus ) are elusive high alpine ungulates 
that live in steep and mountainous environments where it is difficult to 
directly observe and record behaviour. We used Hidden Markov models 
(HMMs) to identify hidden behavioural states and predict habitat 
hotspots. We explored how behaviour changed over time of day and 
distance from escape terrain. We visited field sites to look for physical 
evidence of behaviours, including foraging, travelling, and bedding. We 
found mountain goats are most likely to forage during daylight hours 
away from escape terrain, travel within and away from escape terrain 
during the crepuscular periods and bed nearest to escape terrain in the 
night-time and afternoon. The inferred behavioural states were ground 
validated and in 64% of the cases the model predicted the habitat 
characteristics recorded in the field. Our results illustrate that HMMs have 
the power to predict the relationship between behavioural states and 
habitat hotspots.
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Novel techniques to 
study substrate-
borne vibratory 
communications in 
the filed

Despite a growing interest in soundscape ecology, research to date has 
predominantly focused on acoustic communication by vertebrates. Such a 
narrow focus leaves major gaps in our understanding of the community-
wide soundscape due to missing information about one major 
soundscape contributor - vibratory communication by arthropods. The 
missing component may be due, in part, to the challenges associated with 
exploring vibratory soundscape. Namely, (I) we lack a rigorous method to 
collect vibratory signals on a large temporal/spatial scale, and (II) there 
are numerous 'unknown' vibratory signals, as compared to the well-
documented sounds of vertebrates. In the present, study, we developed a 
novel technique to explore the vibratory soundscape of ground-dwelling 
spiders, Schizocosa wolf spiders, using (a) inexpensive contact microphone 
arrays, (b) dynamic time warping (DTW) distance, and (c) machine learning 
algorithms to detect known sounds in 24-hour recordings containing many 
noises.
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Neural correlates of 
mating system 
diversity: oxytocin 
and vasopressin 
receptor 
distributions in 
monogamous and 
non-monogamous 
Eulemur

Theory on the roles of oxytocin and vasopressin in mammalian sociality 
has been shaped by vole studies revealing interspecific variation in 
neuroendocrine circuitry by mating system. However, challenges exist in 
interpreting and translating these findings to other mammalian groups. 
Both monogamous and non-monogamous species exist within the 
strepsirrhine primate genus Eulemur, offering a rare opportunity to 
broaden a comparative perspective on oxytocin and vasopressin. We 
performed oxytocin and vasopressin receptor autoradiography on 12 
Eulemur brains from seven closely related species to 1) characterize 
receptor distributions across the genus, and 2) examine differences 
between mating systems in putative "pair-bonding circuits". We find some 
binding patterns across Eulemur reminiscent of olfactory-guided rodents, 
and others congruent with more visually oriented anthropoids. But, we 
find little evidence of a "pair-bonding circuit" in Eulemur akin to those 
proposed in past research.
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Have you ever 
wondered if dogs 
can distinguish 
between Spanish 
and Hungarian?

Family dogs are exposed to a continuous flow of human speech 
throughout their lives. Our aims were to test the cerebral processing for 
speech detection and language discrimination in the dog brain. Using 
functional magnetic resonance imaging (fMRI) we studied awake and 
unrestrained dogs (n = 18). As speech stimuli, dogs heard fragments of 
speech in a familiar and an unfamiliar language, as control we scrambled 
the same stimuli. Using multivoxel pattern analysis (MVPA) we found that 
the cerebral patterns of activity in the bilateral primary auditory regions 
discriminated between speech and scrambled speech, and the secondary 
auditory regions were related with language discrimination. These findings 
corroborate recent evidence that speech processing is functionally 
organized in the dog auditory cortex. Our results demonstrate abilities in 
a non-primate species to extract auditory regularities of a familiar 
language without explicit training.
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Evaluating random 
forest models for 
behaviour 
identification from 
tri-axial 
accelerometers; 
behavioural profiles 
of domestic cats 
(Felis catus)

Deployment of animal-borne tri-axial accelerometers provides an insight 
into captive and wild animal behaviour, activity, and energy use. 
Increasingly, machine learning methods such as random forest (RF) 
models, are providing efficient, automated identification of animal 
behaviours from accelerometers. However, their accuracy varies across 
studies, so we considered how processing input data to include additional 
variables, increased recording frequencies, and improving training data 
evenness affected RF model accuracy. Using calibrations from indoor 
domestic cats (Felis catus), we achieved up to 96% accuracy from RF model 
behaviour identification and also classified free-ranging cat behaviours 
with 'good reliability' compared to manual detection. Simple post-data-
collection processing should therefore be considered to improve RF model 
accuracy when identifying behaviours from accelerometers, including for 
investigations into animal ecology, welfare, and management.
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Drosophila 
melanogaster Startle 
Responses to Light-
off Stimuli

undefinedWe present a new method for investigating the startle flight 
responses of wild type Drosophila melanogaster  to light-off stimuli, using 
the automated Zantiks MWP unit. The built-in, live video-tracking of the 
Zantiks unit measured distance travelled between frames for 24 flies after 
light-off stimuli, whilst providing video-recordings of each startle. Using 
15ms light-off stimuli, which elicited peak startling, we found evidence for 
habituation of the startle response after only a few consecutive trials. 
Flies startled less when a 4ms prepulse stimulus was introduced 30 ms 
before, providing behavioural evidence for prepulse inhibition. Here we 
demonstrate the capability of this highly automated, high throughput 
method to streamline behavioural research on Drosophila, using a 
replicable, controlled environment. Deficits in habituation and PPI are 
linked to various psychiatric disorders and this method holds great 
potential for use with genetic and pharmacological 
manipulations.undefined
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Is Thermal Imaging 
technology useful to 
monitor the impacts 
of a wide range of 
environmental 
stressors in wild 
animals?

Advances in Infrared Thermography (IRT) technology provide behavioural 
studies the opportunity to non-invasively explore the links between 
behaviour and physiology. IRT measures surface body temperature and, in 
order to know its usefulness, we need to understand to what extent body 
surface temperature is a signal of the external environment and the 
individual's internal state. We recorded eye region temperature, the most 
suitable area for IRT studies in small passerines, in House Sparrows Passer 
domesticus feeding alone and undisturbed at garden bird feeders for 25 
seconds. The eye region temperature during the first 3 s consistently 
predicted the temperature across the whole observation period and was 
consistent between observations on different days for the same 
individuals when correcting for external conditions. Thus, IRT can be a 
suitable technology for large scale data collection of repeatable 
measurements of baseline body surface temperature in highly active wild 
passerines.
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Effect of likelihood 
of paternity on 
infant handling by 
adult males

Infant care by males is a rare behaviour in mammals, yet it occurs in 
several primate species. Infant care may serve a direct fitness benefit 
when paternity certainty is high. We tested this hypothesis with the 
promiscuous mating Rwenzori Angolan colobus. We predicted that males 
in the one-male core units (OMU) would provide more infant care than 
males in multi-male core units (MMU). We also predicted that handling 
would be non-random, with males preferentially handling certain infants. 
We found that there were no significant differences between handling 
rates of the OMU and MMUs. We found that babysitting behaviour 
differed between core units with males in the OMU exhibiting more 
babysitting than males in the MMUs. We found that males handled 
infants non-randomly. The preferential care reported here may be the 
result of discriminatory care for genetic offspring, or males may provide 
infant care to form friendships with females and increase their future 
reproductive success.
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Paternal estradiol 
levels and infant 
care pre- and post-
birth in wild red-
bellied lemurs in 
Ranomafana 
National Park, 
Madagascar

Several hormones change as males transition into fathers, first in 
response to a partner's pregnancy, then in response to interacting with a 
newborn. Estradiol (E2) increases in expectant men and tamarin fathers, 
and is higher in fathers than non-fathers. It is unknown if short-term 
changes are associated with individual behavioral variation. We predicted 
that, in pair-bonded red-bellied lemurs with facultative paternal care, 1) 
E2 levels elevate in expectant dads, and 2) E2 varies with paternal 
behavior. We collected fecal samples and behavioral data (2722h) from 9 
fathers from conception-weaning, and ran GLMMs with E2 as the 
dependent variable and infant age and 5 paternal care behaviors as fixed 
factors. Expectant fathers responded to their mate's pregnancy with a four-
fold increase in E2. Once infants were born, paternal E2 decreased and 
was not predicted by paternal behaviors. These changes could prepare 
them for fatherhood, but short-term changes are not associated with 
behavior.
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Androgen 
responsiveness to 
simulated territorial 
intrusions in 
Allobates femoralis 
males: evidence 
supporting the 
challenge hypothesis 
in a territorial frog

By using a non-invasive technique to quantify androgens and acoustic 
playbacks to simulate territorial intrusions, we found out that androgens 
increase in Allobates femoralis males after being confronted to the 
territorial intrusion, providing support for the Challenge Hypothesis.
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A brain-infecting 
parasite impacts 
host metabolism 
both during 
exposure and after 
infection

During initial exposure to questing and attacking parasites, hosts can 
enact behavioral and physiological responses that could also incur 
metabolic costs. However, few studies have measured these costs directly. 
Here, using the California killifish Fundulus parvipinnis and its brain-
infecting parasite Euhaplorchis californiensis, we quantified how killifish 
behavior and metabolism changed upon acute exposure to parasite 
infectious stages (i.e. cercariae), and with long-term infection. Exposure to 
cercariae caused both naïve and long-term infected killifish to acutely 
increase their metabolic rate and activity, indicating detection and 
response to parasite infectious stages. Additionally, these metabolic and 
behavioral effects were moderately stronger in long-term infected hosts 
than naïve killifish, suggesting that hosts may develop learned behavioral 
responses, nociceptor sensitization and/or acute immune mechanisms to 
limit new infections.
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Glucocorticoids 
mediate egg 
rejection in an avian 
brood parasite host

In avian obligate brood parasite and host systems, many host species 
have evolved the ability to reject parasitic eggs. Our understanding of the 
evolution and ecology of this behavioral innovation hinges on identifying 
the mechanisms that regulate them. We tested the role of stress response 
in mediating the rejection of model parasitic eggs by American robins. Our 
results suggest that brood parasitism may activate the stress response, 
with preliminary data showing a potential upregulation of POMC 
expression in the pituitary of parasitized hosts. We further show that 
glucocorticoids involved in the stress response have a functional 
consequence: experimental reduction of corticosterone synthesis in robins 
with mitotane resulted in increased acceptance of parasitic eggs compared 
to sham-treated birds. This is the first study to causally identify a 
potential endocrine mechanism of a widespread anti-parasitic defense 
behavior.
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Social selection on 
size increases in 
strength at high 
densities but never 
contributes to 
overall selection in 
New Zealand giraffe 
weevils

Many traits of animals aid competition with rivals, implying that if high 
values of the trait are good for a focal individual, high values in rivals are 
bad. These relationships can be represented as direct and social selection 
gradients, with the latter contributing to overall selection only if there is 
phenotypic assortment among interacting individuals. However, both 
social selection gradients and phenotypic assortment are rarely 
quantified. Further, we expect that competition increases with density, 
but whether higher densities lead to stronger social selection gradients is 
rarely confirmed. We tested how direct and social selection gradients and 
phenotypic assortment changes with density in New Zealand giraffe 
weevils (Lasiorhynchus barbicornis ). There was negative social selection for 
body size at high densities, but phenotypic assortment was always near 
zero. Therefore, while social selection is strongest at high densities as 
expected, it never contributes to overall selection.
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Female preference 
for purer hues brings 
about parallel 
evolutionary 
transitions in avian 
photonic 
nanostructures.

Vivid structural colors are a conspicuous and important aspect of the 
appearance of many animals as they are often used in intra- and inter-
specific signaling. Here, we report diverse, highly ordered, intracellular, 
self-assembled, 3D biophotonic crystals in vivid plumages from three 
families of birds, which have each evolved independently from glassy 
photonic ancestral states. These morphologies include exotic bi-
continuous single gyroid beta-keratin and air networks, inverse b.c.c. and 
inverse opal close-packings of air spheres in the medullary beta-keratin of 
feather barbs. The transitions appear to be associated with increase in the 
extent of sexual dichromatism in each case. Our results suggest female 
preferences for pure saturated hues, if not directional optical properties, 
has likely brought about these parallel evolutionary transitions in 
nanostructural states.
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What I love about 
you: modulation of 
courtship according 
to male and female 
quality of a 
mountain scorpion 
species

Mate choice is a complex phenomenon that depends on one or both 
sexes relying on multiple signals. Female choice in scorpions is well 
known, while male choice has not been evaluated so far. Urophonius 
achalensis inhabits Argentina's highlands and presents monandric females 
and polygynous males. We assessed the occurrence of mutual mate choice 
analyzing pre-copulatory receptivity n=98 and the behavior modulation in 
mating n=20. We estimated body condition index considering high-quality 
mates those with high index. We used virgin (high-quality) and mated 
females (low-quality), but we removed the genital plug of mated females 
to allow remating. Females courted more frequently with high-quality 
males and males showed more attraction to virgin females. Some 
behaviors' number and duration increased with partners' quality. We 
found evidence of mutual mate choice in these scorpions. This research 
encourages the mate choice studies in scorpions and their interaction 
with post-copulatory traits.
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Reversed investment 
in pre- and post-
copulatory sexually 
selected traits in a 
fighting weevil

Competition for mating opportunities in many animals drives the 
evolution of exaggerated weapons, yet competition continues after 
mating and can lead to increased investment in post-copulatory traits. In 
the jousting weevil, Brentus anchorago, males bear an elongated rostrum 
used as a weapon in competition with other males. Males vary seven-fold 
in body size, leading to extremely exaggerated asymmetries in the 
potential for pre- and post-copulatory competition. In standardized 
fighting trials, males that were more similar in size were more likely to 
engage in stereotyped fights and males were more likely to mate with 
similarly sized females. We characterize the scaling relationship between 
body size and a suite of putative sexually selected and non-sexually 
selected traits in males and females. We find a steep positive scaling 
relationship in weapon size in males and a steep negative scaling 
relationship in multiple post-copulatory characters in both males and 
females.
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Zero paternity 
despite multiple 
mating through 
possible cryptic 
female choice in a fly

It is not always evident that multiple matings result in greater fertility 
than females mating at lower frequencies. We explored fecundity and 
fertility for females mating singly with a male with different mating 
history, and females mating multiply with one or different males, in 
Euxesta bilimeki, a fly species where females eject and consume ejaculates 
after copulation. Males mating continuously did not suffer a decrease in 
the number of sperm transferred during successive copulations, yet 
despite the lack of sperm depletion, males mating successively had no 
reproductive success. This suggests that females can eject all of the 
ejaculate. This study highlights cryptic female choice mechanisms through 
sperm ejection and consumption behavior, where females can bias 
paternity in a highly promiscuous mating system, to the extent where 
males could have zero paternity despite mating with multiple females.
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The Evolution of 
Coloration and 
Opsins in Tarantulas

Tarantulas exhibit diverse, vivid coloration despite their crepuscular to 
nocturnal habits. The origin and maintenance of these colors remains 
unknown. We reconstructed the ancestral states of blue and green colors 
in tarantulas and tested how these colors correlate with presence of 
stridulation, urtication and arboreality. Green coloration evolved at least 
8 times, and appears to depend upon the presence of arboreality, 
suggesting a cryptic function through leaf-matching. Blue coloration is 
probably an ancestral condition that is often lost. We also built an opsin 
homolog network from tarantula transcriptomes. Despite their 
crepuscular tendencies, tarantulas express a diverse suite of opsin genes - 
challenging the current consensus that they have poor color vision on the 
basis of low opsin diversity. Our findings suggest that blue coloration may 
have evolved via sexual selection and perhaps functions in mate choice / 
predation avoidance due to possible sex differences in mate-searching.
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If I Fits I Sits: A 
Citizen Science 
Investigation into 
Illusory Contour 
Susceptibility in 
Domestic Cats (Felis 
silvestris catus)

This investigative citizen science study asks whether domestic cats (Felis 
silvestris catus) are susceptible to sitting in enclosures that are illusory in 
nature, utilizing cats' attraction to enclosures like boxes to assess their 
perception of the Kanizsa square optical illusion. This study revealed that 
cats selected the Kanizsa illusion just as often as the square, above chance 
and more often than the control, indicating that domestic cats may treat 
the subjective Kanizsa contours as they do real contours. Given the 
drawbacks of citizen science projects such as protocol consistency, future 
research would benefit from replicating this study in controlled settings. 
On the small-scale, this study demonstrates the efficacy of citizen science-
based study of pet cats, and more broadly provides an interesting new 
perspective into cat visual perception.
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Observing the 
unwatchable: 
Integrating 
automated-sensing, 
naturalistic 
observations, and 
animal social 
network analysis in 
the age of big data

In the 4.5 decades since Altmann (1974) published her seminal paper on 
the methods for the observational study of behaviour, automated 
detection and analysis of social interaction networks have fundamentally 
transformed the ways that ecologists study social behaviour. 
Methodological developments for collecting data remotely on social 
behaviour involve indirect inference of associations, direct recordings of 
interactions and machine vision. These recent technological advances are 
improving the scale and resolution with which we can dissect interactions 
among animals. They are also revealing new intricacies of animal social 
interactions at spatial and temporal resolutions as well as in ecological 
contexts that have been hidden from humans, making the unwatchable 
seeable. We provide an overview of the emerging opportunities and 
challenges from new technological applications for collecting exquisitely 
detailed information to study social behavior in fundamental biological 
contexts.

Social and 
collective 
behaviour 
and 
networks

1/27/21 13.30 Roberts G n/a Independe
nt 
Researcher

https://twi
tter.com/G
ilEmot

Honest signalling of 
trustworthiness

How can individuals know when to trust others when choosing social or 
sexual partners? Here, I develop the theory that reputation building may 
signal cooperative intent, or 'trustworthiness'. I model the case where 
individuals optionally invest in a reputation by performing costly helpful 
behaviour ('signalling' e.g. by allogrooming); optionally use others' 
reputations when choosing a partner; and optionally cooperate with that 
partner. Costly helping behaviour evolved into an honest signal of 
trustworthiness when it was adaptive for cooperators, relative to 
defectors, to invest in the long-term benefits of a reputation for helping. 
This occurs when cooperators gain larger marginal benefits from investing 
in signalling than do defectors. This happens without the usual costly 
signalling assumption that individuals are of two 'types' which differ in 
quality. Signalling of trustworthiness may help explain prosociality and 
courtship.
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Zebrafish recognise 
stress in others

Recognising the internal state of others facilitates social learning and 
empathy in humans, but the ancestral origins of this ability are unknown. 
This is a critical question regarding the evolution of social cognition and 
the shift between processing behavior and interpreting itfor recognising 
emotional states. We show evidence that zebrafish can discriminate 
between states of stress by using a conserved neural mechanism. 
Compared to a neutral state, attention to stress behavior resulted in 
immediate increases in angular velocity and speed and to later locational 
preferences towards the stressed state. This phenotype was not expressed 
by animals without oxytocin-like signalling, but recovered by oxytocin 
treatment. This relied on differential contributions from discrete receptor 
types. Our findings indicate that fish can recognise stress in others and 
use a mechanism that drives emotion recognition in humans to do this.
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Norway rats 
communicate the 
need of help to 
social partners by 
using auditory 
signals

Begging to trigger a helpful behaviour in another individual is common in 
many animals, particularly in brood care. A previous study suggested that 
adult Norway rats transmit visual and vocal cues when in need of help to 
obtain food. Here we asked whether these behaviours are used as signals. 
Firstly, we tested whether rats differ in reaching out for inaccessible food 
when alone or when a partner is present. They reached out for the food 
more often when a partner was present that could help them obtaining it. 
Secondly, we used playback to test whether ultrasonic calls uttered in this 
situation would trigger help in the receiver of such call. Indeed, high 
calling frequency triggered a helpful response, suggesting a signalling 
function. Our results provide evidence that reaching behaviour and 
vocalizations are used by rats as signals of need to induce help, suggesting 
two important communication mechanisms involved in the renowned 
reciprocal cooperation of wild-type Norway rats.
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Intercommunity 
interactions in 
central chimpanzees 
(Pan troglodytes 
troglodytes) from 
Loango National Park 
(Gabon)

Group-living animals often compete against groups of conspecifics for 
resources, territory, and mates. Between-group interactions may vary 
within species. Intercommunity interactions have been well studied in the 
eastern (Pan troglodytes.schweinfurthii ) and western (P.t.verus ) 
chimpanzees. Both show hostility towards neighbouring communities. 
However, lethal attacks are more common in eastern chimpanzees, while 
female participation in territorial activities is more frequent in western 
chimpanzees. Here we present insights into the less studied central 
chimpanzees (P.t.troglodytes ). We used a combination of direct 
observations and camera-trap data to characterize the interactions 
between our study community and its neighbours at the Loango National 
Park, Gabon. As in western chimpanzees, females often participated in 
intercommunity aggressions and patrols. However, the intercommunity 
killing rate, the highest so far reported, was more similar to those of 
eastern chimpanzees.
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Social foraging: 
Going wild with 
guppies

The social environment plays a key role in resource acquisition across a 
wide range of species. Our earlier work showed individual wild Trinidadian 
guppies, Poecilia reticulata , to consistently differ in food patch discovery, 
with more social individuals reaching more food across environments. We 
now performed manipulations of the social environment. We 
experimentally controlled sex-composition and conspecific number in the 
wild. First, males found fewer food patches in the absence of females, 
while females performed the same with or without males. Second, 
individual patch detection and food consumption substantially increased 
with number of same-sex conspecifics and in a surprisingly similar way for 
males and females. Our study shows how sex interacts with sex-
composition but not necessarily group size to shape individual foraging 
success in Trinidadian guppies and provides rare causal evidence for the 
benefits of social foraging in the wild.
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Bio-logging devices 
challenge initial 
assumption of 
limited home range 
in a wild population 
of rock hyraxes.

Accurately recording social encounters is key to infer animal social 
structure. Habitat topology and animal ecology limit observations in time 
and space which makes data collection challenging. New tracking 
technologies release the necessity for human observers and accurately 
track rare events. We deployed proximity collars on 31 wild rock hyraxes 
in Ein Gedi Reserve (Israel). Twenty years of behavioural observations 
suggested that social groups rarely interact, and their dens are strictly 
separated. Yet between-groups and female-bachelor males interactions, 
usually rarely observed, were repeatedly recorded, some of these 
interactions taking place at night. We also assumed their home range to 
be small as social groups usually roam restricted areas within a canyon. 
However, we recorded social encounters between animals from different 
sites, with individuals travelling back and forth on the same day. These 
results strongly challenge our conception of hyrax space use and general 
ecology.
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The Lion Queen: An 
insight into the 
social structure of 
female Asiatic lions

Among all the felids, Lion is the only social cat who lives in distinct fission-
fusion social groups called prides with a dynamic social system. However, 
there is intra-specific plasticity prevalent in the social system of lion. 
Based on the published scientific domain, there is no observable hierarchy 
found in African lions. However, in Asiatic lion, males form a dominant-
subordinate relationship in a coalition. This aspect of socio-biology was 
unknown for the female Asiatic lions. In this study, we investigated the 
social structure of female Asiatic lions through behavioural observation in 
Gir Protected Areas of Gujarat. We examined whether there is any social 
hierarchy among the pride members of female Asiatic lion and if present, 
how it is influenced by individuals age. We used all occurrence sampling 
to record interactions and constructed social networks to understand the 
social structure and found the presence of a pronounced age ordered 
dominance hierarchy.
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Comrades in Arms or 
Selfish Partners: role 
of kinship and 
demography in 
shaping male 
alliances in lions

The influence of kinship on animal cooperation is unclear. Asian lion 
coalitions are linearly hierarchical unlike African lions. By using long-term 
genetic and behavioural data we investigate how kinship affect 
coalitionary dynamics in free-ranging lions in India. While large coalitions 
typically had sibling partners, pairs were unrelated. Low-ranking males in 
large coalitions were related to the dominant males and had fitness 
higher than single territorial males, which is contrary to previous 
understanding of this system based on behavioural observations alone. 
This demonstrates the indirect benefits  of related males forming large 
coalitions. However related males were not more likely to help each other 
at territorial fights than unrelated partners. Although large coalitions 
maximised fitness as a group, demographic parameters limited their 
prevalence by restricting kin availability. Such constraints condition two-
male coalitions to be the most attainable compromise for Asian lions.
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A decision 
framework for 
pooling or splitting 
behaviors

As behavioral ecologists, we often collect data on multiple behaviors that 
may occur within the same social context (aggression or affiliation). We do 
not currently have a framework for evaluating whether to split or pool 
these behaviors. Using data on two agonistic behaviors in a captive 
population of monk parakeets, Myiopsitta monachus , we propose a 3-step 
data-driven approach to evaluate whether the combined evidence 
supports pooling behaviors. We designed two reference models to test 
whether randomizing the number of interactions across behaviors results 
in similar structural patterns as the observed data. Overall, our findings 
support pooling; however, caution should be used when interpreting the 
results as some measures are sensitive to data properties, e.g. unequal 
rates of observed behavior as in our case. This framework will help 
researchers make informed decisions about which behaviors to pool or 
split, prior to using the data in subsequent analyses, such as network 
analysis.
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Flocking species in 
North America are 
represented more 
than non-flocking 
species in an avian 
museum dataset

Natural history collections are instrumental to biological research, 
providing critical biological insights, from phylogeography to 
ecotoxicology. Yet, behavioral biases may affect the nature and extent of 
each species' representation in biological collections. We assesse how 
species' flocking behaviors affect their representation in a North American 
avian dataset. We found that flocking species are significantly 
overrepresented in the number of specimens in museum collections 
relative to non-flocking species (overall and per collection event), 
seasonally flocking species are obtained in greater numbers during their 
flocking seasons, and species forming large flocks are represented by more 
specimens than species forming smaller groups. Further, we identified a 
significant drop in collection effort in bird collection events between 
October and December in North American birds. Our study shows how 
sociality in birds may ultimately drive their representation in biological 
collections.
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Artificial selection on 
sociability

Sociability, defined as the tendency to engage in friendly activities with 
others, is ubiquitous among animals including humans. To examine the 
evolutionary biology of, and mechanisms underlying sociability, we 
artificially selected for low and high sociability in fruit flies. After 25 
generations of selection, the high sociability lineages (n=4) showed 
sociability scores 50% higher than did the low sociability lineages (n=4). 
Experiments on the evolved lineages indicated that both males and 
females from the low lineages were more aggressive than males and 
females from the high lineages. There were, however, no differences in 
mating success between flies from the low and high lineages. We are now 
in the process of comparing the ancestral population and evolved lineages 
for changes in allele frequencies, and examining differences in gene 
expression between the low and high sociability lineages.
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Elucidating the 
effects of social 
stress and perceived 
competition on male 
reproductive 
physiology in 
Peromyscus mice

Social dynamics can have a profound effect on male reproductive 
physiology. Here we investigate how social stress and competition can 
influence male fertility, and how differences in the species' mating system 
may drive variation in fertility among males. We modulated access to 
females and perceived competition using the resident-intruder paradigm 
in two Peromyscusmice with divergent mating systems, P. maniculatus and 
P. polionotus. We observed more aggression toward intruder males in the 
monogamous species than the promiscuous species. Yet even in the 
promiscuous species, we found that intruders displayed testis and sperm 
traits associated with reduced investment in reproduction. Finally, we 
integrate these findings with estimates of circulating testosterone and 
corticosterone to show how hormonal pathways modulate physiological 
responses to changes in the social environment.
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Variation between 
ranks in 
anemonefish social 
hierarchies

Theoretical models suggest that in dominance hierarchies individuals of 
higher rank should increase aggression and decrease cooperation. Most 
empirical tests focus on insect or mammalian systems. Here we tested 
these hypotheses in two anemonefish species where group members are 
unrelated. We assessed 20 groups of Amphiprion percula  and 12 groups of 
A. perideraion  and performed a removal experiment to test if behaviors 
change with rank ascension. We found consistent differences between 
ranks in both species, with higher ranks performing more aggressive as 
well as more cooperative behaviors. When we experimentally provided 
lower ranked individuals (rank 4) an opportunity to ascend in the 
hierarchy, they showed more aggression and more cooperation in line 
with our observations for rank 3 individuals. Thus, rank specific behavioral 
patterns are likely adaptive in anemonefishes and some model 
predictions do not hold in systems where kin selection benefits are 
absent.
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Distributed cognition 
in fission-fusion 
dynamics: a way to 
track environmental 
fluctuations 
efficiently

In systems with fission-fusion dynamics, subgroups can forage 
independently of each other. Assuming that individuals would then vary 
in their knowledge of different food sources, their constant joining and 
splitting could allow them to share information about the current 
availability of food. This would effectively be a case of distributed 
cognition, by which the whole group learns to track environmental 
variation better than any single individual. We study these ideas using 
field observations of spider monkeys (Ateles geoffroyi) by which we 
extract networks of followership depending on information about food 
sources. We then simulate subgroups using different ways in which 
individuals could decide whether to stay in or leave a subgroup. We find 
that spider monkeys can collectively compute a distribution of subgroup 
size that makes efficient use of ephemeral sources of nutrition. These 
results contribute to a general understanding of the emergence of 
adaptive social structures.
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